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Abstract 
The purpose of this project has been to develop a 
test that can be used to identify those students whose 
levels of abstract reasoning and mathematical skills 
are significantly below those necessary for success in 
Regents chemistry. A measure of the 
association between the pilot test scores 
Regents Pxamination scores was obtained by 
degree 
and 
of 
the 
computing 
the sample coefficient of determination. The problems 
on the test were patterned after Dr. Anton Lawson's 
test and the Toledo Chemistry Placement Examination 
Math Skills subset. Due to the limited amount of time 
that a chemistry instructor can devote to such 
testing, the final version of the test was limited to 
14 problems. 
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CHAPTER I 
STATEMENT OF THE PROBLEM 
Purpose of the Project 
This project was undertaken to develop a test 
that can be used to identify those students whose 
levels of abstract reasoning and mathematical skills 
are significantly below those necessary for success in 
the New 
problems 
York State Regents chemistry course. The 
on the pilot test were patterned after Dr. 
Anton Lawson's test and the Toledo Chemistry Placement 
Examination Fori;n 1981, Part I (math-skills subset). 
The Lawson test consists of fifteen items, most of 
which are patterned after the traditional Piagetian 
tasks. 
level. 
It is used to assess a student's developmental 
The Toledo Chemistry Placement Examination is 
used in many colleges as a predictor of success in a 
typical general chemistry course. 
The subsets making up the pilot test were 
field tested and revised as deemed necessary. The 
constructed Pilot Test IV consists of 15 items. 
Four of them were patterned after the Lawson test and 
1 
2 
ten after the Toledo examination. A measure of the 
degree of association between the pilot test scores 
and the Regents examination scores was obtained by 
A 
14 
computing the sample coefficient of determination. 
final version of the pilot test consisting of 
problems was constructed after analyzing all the 
available data. 
Need for the Project 
It has been my experience and concern that many 
students enrolled in high school chemistry classes 
lack the problem solving skills and abstract reasoning 
necessary for comprehension of chemistry principles. 
Literature research indicates that my observations are 
not unique and that quantitative problems in chemistry 
are a major impediment for students at the high school 
and college levels, (Kramers-Pals, 1982). Good, 
Mellon, and Kromhout (1979) have an excellent review 
of twenty-four studies related 
students' 
to Piaget's 
developmental level and success in 
chemistry. 
adolescents 
Their study indicates that the majority of 
and young adults function at a concrete 
3 
rather than formal level of reasoning. According to 
the study, 25% to 75% of high school and college 
students 
formal 
do not successfully use such components of 
reasoning as using proportions, making 
quantitative correlations, controlling variables, and 
making all possible combinations. 
Many high school science teachers are showing 
increased interest in assessing their students' 
reasoning patterns. Piaget-s interview method is the 
most referred to technique, but too time consuming for 
teachers dealing with many students, A test which can 
be given to a whole class in a reasonable length of 
time is much more practical, (Martin, 1979). 
Summary 
Three different versions of the Lawson-subset 
were constructed and field tested on 127 Regents 
chemistry students. Toledo Placement Examination Form 
1981 Part 1, Mathematics-Subset was field tested on 98 
Regents Chemistry students. Based on the analysis of 
data, ten problems were selected from the Toledo 
examination and combined with five problems from the 
third version of the Lawson test. 
4 
The pilot test was administered to 23 Regents 
chemistry students. A KR-20 reliability coefficient 
of total item to total test was calculated. Scores 
from the pilot test and the 1985 Regents chemistry 
examination were analyzed to determine the Pearson 
product-moment correlation coefficeint. Predictive 
validity was based on the coefficient of 
determination. Data indicated that the pilot test 
merits further field testing. 
A slightly revised version of the pilot test was 
developed but not field tested due to time restrictions. 
CHAPTER II 
Review~ the Diagnostic Tests 
Found in Literature 
After extensive literature search, three tests 
have been found which appear to have merit. The first 
two which will be discussed are patterned after 
traditional Piagetian tasks and have been used at the 
high school or college levels to ascertain 
students' reasoning patterns. 
The Diagnostic Test Developed at the 
Universi~f Manitoba 
chemistry 
An article by Harvey Williams (1979) discusses 
an attempt to identify difficulties 
chemistry students in performing 
operations at the formal level. 
experienced by 
specific 
Six 
logical 
logical 
operations described or implied by Inhelder and Piaget 
were studied. They were proportional, combinatorial 
probabilistic, conditional reasoning, controlling 
variables and conservation of matter in physical 
changes. A 20-item multiple choice test was designed 
in order to elicit the logical operations. The test 
5 
6 
was administered to 435 science majors in 1st year 
college chemistry. A mean score of 51% and a 
correlation of 0.47 is reported between test scores 
and midterm examination scores. The authors feel that 
a low correlation between test scores and mid-term 
examination scores was not surprising since the test 
was designed only to assess performance of logical 
operations while the midterm examination evaluated the 
mastery of factual material as well. Only cursory 
reference is made to the individual items on the test. 
According to the article, more detailed information 
and a copy of the test are available from the 
principal author on request. Unfortunately, two 
letters to the authors have gone unanswered. 
The Lawson Test 
The second test that appeared to be appropriate 
has been devised as a substitute for the 
interviews as described by Piaget and has been 
to ascertain students' reasoning patterns both 
the high school and college levels. This test 
oral 
used 
at 
was 
developed by Dr. Anton Lawson. It consists of fifteen 
items, most of which are patterned after traditional 
7 
Piagetian tasks. It tests for proportional thinking, 
conservation of matter, control of variables, 
combinatorial reasoning, and probability. Simple 
experiments or objects are shown to the students; then 
questions are asked of them concerning 
just seen. 
what they have 
and 
The 
the 
Lawson. 
test, physical set up, scoring procedures, 
answer key were obtained from Dr. Anton 
Interpretation of the results or statistical 
<laLa weJ'.e uot provided. The above material is included 
in Appendix B. 
The following is a modified version of the Lawson 
test. 
students 
It represents the content 'of the sheets 
were given at the University of Kentucky 
reported by Frank L. Wiseman, Jr. (1981). · I tern 
corresponds to item 7 and item 6 to item 8 on 
Lawson test. Also different units were used 
the 
as 
5 
the 
for 
items 5 and 6 than the units for corresponding 
problems 7 and 8 on the Lawson version. 
8 
1) When Ball two is flattened it will be 
heavier thari Ball one. 
----
the same weight as Ball one. 
----lighter than Ball one. 
----Why? 
2 ) the heavier cylinder will displace 
more water than the light cylinder 
----
the same amount of water as the light cylinder 
----less water than the light cylinder. 
----Why? 
3) If six units of water from the wide cylinder are poured 
into the narrow cylinder, the water will rise to 
4) 
4 units 6 units 9 units 12 units 
Why? 
If eleven units of water are poured from the narrow 
cylinder to the wide cylinder, the level in the wide 
cylinder will be 
seven and one third units 
----
eight and one half units 
----
sixteen and two third units 
----Why? 
5) If the 100 gram weight is hung at 4 on the left side of 
the balance, at which position will the 50 gram weight 
have to be placed on the right to balance the arm? 
2 4 8 9 
---- ---- ----- ---
--Why? 
6) If the 50 gram weight is placed at 4, at which position 
on the left will the 20 gram weight have to be placed 
in order to balance the arm? 
3 4 7 10 
Why? 
7) Which of the pendula could be used in an experiment to 
find out if the variable of length affects the swinging 
rate of the pendula? 
A & B A & C B & C 
--,---,--
Why? 
8) Which pendula 
if the weight 
the pendula? 
A & B 
Why? 
9 
could be used in an experiment to find out 
of the bob affects the swinging rate of 
A & C B & C 
9) Which sphere should be released from the high position 
to find out if the variable of release position 
affects how far the target sphere will travel after it 
has been struck? 
small sphere 
Why? 
large sphere it does not matter 
10) Does this experiment constitute proof that the pink ball 
can displace a target farther than the small metal ball? 
___ yes no 
Why'? 
11) List all of the possible combinations of the 4 switches 
of U (up) and D (down) you might have to try to discover 
the combination that will turn the light on. 
12) List all of the possible ways the stores (B,C,D,G) could 
be arranged side by side. 
13) What is the chance of drawing out a red square on the 
first try? 
25% 50% 60% 75% 
--- --- ---
---
Why? 
14) What is the chance of drawing a red piece on the first 
try? 
1/7 4/21 1/3 8/21 
--- --- -
-- ---
Why? 
15) What is the chance of drawing a red or blue diamond 
on the first try? 
1/7 4/21 1/3 8/21 
---Why? 
10 
According to Wiseman, a score of 11-15 indicates 
that formal thinking is occurring, 0-5 shows that the 
student thinks mostly on the concrete level, and 5-11 
shows that the student is transitional between the 2 
levels. No statistical data is provided by Wiseman to 
substantiate the above interpretation of the results. 
Administration time of 80 minutes is recommended 
by Lawson. Both answer and reasoning are considered 
when scoring the test. High correlation is reported 
ln literature between the test scores and exam grades 
in various chemistry courses (Wiseman, 1981; Martin, 
1979). Because of the length of the administration 
time, I have been unable to administer the test myself 
or to get anyone else to administer it. 
Toledo Chemistry Placement Examination 
Form 1981 
The third test, the Toledo Chemistry Placement 
Examination, is used in many colleges as a predictor 
of success in freshman chemistry courses 
1982). 
(Niedzielsi, 
11 
Part I consists of 20 problems dealing with 
algebraic and general math skills, Part II consists of 
20 problems dealing with general chemical knowledge, 
and Part III consists of problems dealing with 
specific chemical knowledge. Part I (math-skills 
subset) has been used in some schools as a 
of success in high school Regents chemistry. 
predictor 
However, 
no quantitative data has been found in literature to 
substantiate the success of the test as a screening or 
placement tool at the high school level. A copy of 
the math-skills subset can be found in Appendix C. 
CHAPTER III 
THE RESEARCH DESIGN 
Review of the literature indicated that a 
test that could be administered to Regents di gnostic 
chemistry students in a relatively short period of 
time is not available but is badly needed. It was 
decided to develop a pilot test by patterning the 
problems after the Lawson test and the Toledo 
Examination Math-Subset. 
The Development of the Lawson Subset 
Since the Lawson test is very time consuming to 
administer, it was felt that some of the 
could be revised in such a way that 
demonstration would not be needed. 
Four problems on the pilot test were 
after Lawson test problems. Three slightly 
versions of this subset were field tested. 
problems 
an actual 
patterned 
different 
The four 
questions appearing on the first version of the test 
are given below. Diagrams were drawn for problems 2 
and 3 in order to simulate as much as possible the 
Lawson test. 
12 
13 
PILOT TEST I 
(LAWSON SUBSET-FIRST VERSION) 
1. Metal bar #1 has a mass of 27g. Metal bar #2 has 
a mass -0f 55g. The bars are of equal height, length, 
and thickness. When bar #1 is lower~d into a 
graduated cyl!ncier filled with water, the water level 
rises to the 3rd mark. If the heavier bar were 
lowered into the same graduated cylinder filled with 
the same amount of water, would the water level rise 
higher, the same, or lower than it did in the cylinder 
with the light bar? 
2 Look carefully· at the two 
cylinders. When water is poured 
into cylinder #1, the water leve~ 
goes up to the 4th mark. When the 
same amount of water is poured 
into the 2n~ cylinder the water 
level goes up to the 6th mark. If 
the 2nd cylind~r is filled to the 
8th mark, how high will the water 
level go up in the 1st cylinder if 
the water is transferred into it 
from the 2nd cylinder? 
3. A 15-unit weight is 
hung 4 marks from the 
fulcrum of an equal arm 
balance. Where would you 
you hang a 10-unit weight 
to make the beam balance? 
t 
ti I 
4. Three white poker chips and three black poker 
chips are placed into a bag. What aie the chances of 
pulling out a black chip on the first try? 
14 
The above version was administered to 41 Regents 
chemistry 
CalcStar 
spread-sheet) 
students 
microsoft 
was used 
record students' scores. 
in the Rochester area. 
program (similar to Lotus 
in setting up a matrix to 
STUDENT 
NUMBER 
==-------
1 
2 
3 
4 
s 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
TABLE 1 
ITEM ANALYSIS OF LAWSON SUBSET 
(FIRST VERSION-CLASS lA) 
LAWSON REGENTS PROBLEM 
SCORE GRADE 1 2 
_____ .._ __ 
--------
3 76 1 0 
3 96 1 0 
2 72 1 0 
1 56 0 0 
1 81 0 0 
0 76 0 0 
3 77 1 1 
1 54 0 0 
2 79 1 0 
3 71 1 1 
1 72 0 0 
2 65 0 1 
2 68 0 1 
3 82 1 0 
2 85 0 0 
3 93 1 1 
1 64 1 0 
1 64 0 0 
2 74 1 0 
1 72 0 0 
II RIGHT 10 5 
15 
II 
3 4 
1 1 
1 1 
1 1 
0 1 
0 1 
0 0 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
1 1 
1 1 
0 1 
0 0 
0 1 
0 1 
0 1 
5 18 
TABLE 2 
ITEM ANALYSIS OF LAWSON SUBSET 
(FIRST VERSION-CLASS 2A) 
STUDENT LAWSON 
NUMBER SCORE 1 2 3 
------- -------
1 2 i 0 0 
2 1 0 0 0 
3 1 0 1 0 
4 2 0 0 1 
5 1 0 0 0 
6 3 1 1 0 
7 2 0 0 1 
8 1 0 0 0 
9 1 0 0 0 
10 2 1 0 0 
11 2 1 0 0 
12 1 0 0 0 
13 1 0 0 0 
14 2 1 0 0 
15 4 1 1 1 
16 1 1 0 0 
17 3 1 1 0 
18 1 0 0 0 
19 2 1 0 0 
20 1 0 0 0 
21 3 1 1 0 
------- -------
It RIGHT 10 5 3 
16 
4 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
1 
1 
1 
1 
1 
20 
17 
The percentages of the students answering each 
problem correctly on the first version is given below. 
Problem Number 
1 2 3 4 
% RIGHT 49 24 20 93 
In che second version of the test, problems two, 
three and four were changed slightly. 
18 
PILOT TEST II 
(LAWSON SUBSET-SECOND VERSION) 
1. Metal bar #1 has a mass of 27g. Metal bar #2 has 
a mass of 55g. The bars are of equal height, length, 
and thickness. When bar #1 is lowered into a 
graduated cylinder filled with water, the water level 
rises to the 3rd mark. If the heavier bar were 
lowered into the ~ame gra~uated cylinder filled with 
the same amount of water, would the water levil rise 
higher, the same, or lower than it did in the cylinder 
with the light bar? 
2e Look carefully at the two 
cylinders. When water is poured 
into cjlinder #1, the water level 
goes up to the 2nd mark. When the 
same amount of water is poured 
into the 2nd cylinder, the water 
level goes up to the 3rd mark.' 
If the 2nd cylinder is filled to 
the 6th mark, how high w{ll ~he 
water level go up in the 1st 
cylinder if the water is 
transferred into it from the 2nd 
cylinder? 
3. 100kg man sits 4m 
away from the center of 
an equal beam seesaw. 
Where should 80kg person 
sit in order to make the 
beam balance? 
I 
4. Four white poker chips and four black poker chip~ 
are placed into a bag. What are the chances of 
pulling out a black chip ori the first try? 
t I 
19 
This version was administerd to 37 Regents 
chemistry students in the Rochester area. Their scores 
were recorded into the following table. 
20 
TABLE 3 
ITEM ANALYSIS OF LAWSON SUBSET 
(SECOND VERSION) 
STUDENT LAWSON PROB II 
NUMBER SCORE 1 2 3 4 
-------
--------
1 3 1 0 1 1 
2 3 0 1 1 1 
3 3 1 1 1 0 
4 " 1 0 0 , L. .L 
5 4 1 1 1 1 
6 3 1 1 0 1 
7 4 1 1 1 1 
8 3 1 1 0 1 
9 3 1 1 0 1 
10 2 0 1 0 1 
11 3 1 1 0 1 
12 2 0 0 1 1 
13 2 1 1 0 0 
14 1 0 0 0 1 
15 1 0 0 0 1 
16 1 0 0 0 1 
17 2 1 0 0 1 
18 4 1 1 1 1 
19 1 0 0 0 1 
20 2 0 1 0 1 
21 3 0 1 1 1 
22 1 0 0 0 1 
23 3 0 1 1 1 
24 3 1 0 1 1 
25 2 0 0 1 1 
26 1 0 0 0 1 
27 1 0 1 0 0 
28 1 0 0 0 1 
29 0 0 0 0 0 
30 3 1 0 1 1 
31 0 0 0 0 0 
32 4 1 1 1 1 
33 3 1 1 0 1 
34 4 1 1 1 1 
35 0 0 0 0 0 
36 2 0 1 0 1 
37 4 1 1 1 1 
-------
--------
ti RIGHT 18 20 15 31 
The percentages of the students 
answering each problem on the second version 
below. 
Problem Number 
1 2 3 
%Right 49 54 40 
21 
correctly 
is given 
4 
84 
Following is the third version of the test. 
PILOT TEST Ill 
(LAWSON SUBSET-THIRD VERSION) 
22 
1. Metal bar #1 has a mass of 27g. Metal bar #2 has 
a mass of 55g. The bars are of equal height, length, 
and. thickness. When bar #1 is lowered into a 
graduated cy1inder filled ~ith water, the water level 
rises to the 3rd mark. If the heavier bar were lowered 
into the same graduated cylinder filled with the same 
amount of water, would the water level rise higher, 
the same» or lower than it did in the cylinder with 
the light bar? 
2 0 Look carefully at the two 
cylinders~ When water is poured 
into cylinder Ill , the water level 
goes up ·to the 2nd mark. When the 
same amount of water is poured 
into the 2nd. cylinder the water 
level goes up to the 3rd mark. 
Both cylinders are emptied and 
water is poured into the 2nd 
cylinder to the 6th mark. Ho:w 
high will the water level go up i ri 
the 1st cylinder if the water is 
transferred into it from 
cylinder? 
3. 100kg man sits 4m away 
from the center of an 
equal beam seesaw. Where 
should 80kg person sit in 
order to I make the beam 
balance? 
the 2nd ti I 
4. Four white poker chips and four black poker chips 
are placed into a bag. What are the ~hances of 
pulling out a black chip on the first try? 
5. The areas of 
same. Rectangle 
112 is 4cm long. 
rectangles Ill and 112 are exactly the 
Ill is 12cm long and 3cm high. Rectangle 
What is the height of rectangle #2? 
PILOT TEST III 
(LAWSON SUBSET-THIRD VERSION) 
22 
1. Metal bar #1 has a mass of 27g. Metal bar #2 has 
a mass of 55g. The bars are of equal height, length, 
and thickness. When bar #1 is lowered into a 
graduated cylinder filled with water, the water level 
rises to the 3rd mark. If the heavier bar were lowered 
into the same graduated cylinder filled with the same 
amount of water, would the water level rise higher, 
the same, or lower than it did in the cylinder with 
the light bar? 
2. Look carefully at the two 
cylinders. When water is poured 
into cylinder #1, the water level 
goes up to the 2nd mark. When the 
same amount of water is poured 
into the 2nd, cylinder the water 
level goes up to the 3rd mark. 
Both cylinders are emptied and 
water is poured into the 2nd 
cylinder to the 6th mark. How 
high will the water level go up in 
the 1st cylinder if the water is 
transferred into it from the 2nd 
cylinder? 
3. 100kg man sits 4m away 
from the center of an 
equal beam seesaw. Where 
should 80kg person sit in 
order to I make the beam 
balance? 
4. Four white poker chips 
are placed into a bag. 
pulling out a black chip on 
and four black poker chips 
What are the chances of 
the first try? 
5. The areas of 
same. Rectangle 
112 is 4cm long. 
rectangles #1 and #2 are exactly the 
#1 is 12cm long and 3cm high. Rectangle 
What is the height of rectangle #2? 
23 
This version was administered to 49 Regents chem-
istry students in the Rochester area. Tables 4 and 5 
contain the students' scores. 
TABLE 4 
ITEM ANALYSIS OF LAWSON SUBSET 
(THIRD VERSION-CLASS lB) 
STUDENT LAWSON REGENTS PROBLEMS 
NUMBER SCORE GRADE 1 2 3 4 5 
------- -------- --------
1 3 80 1 1 0 1 0 
2 5 84 1 1 1 1 1 
3 4 90 1 1 0 1 1 
4 4 84 1 1 0 1 1 
5 4 88 1 1 0 1 1 
6 5 91 1 1 1 1 1 
7 5 87 1 1 1 1 1 
8 2 72 1 0 0 1 0 
9 3 89 1 1 0 1 0 
10 4 51 1 1 1 1 0 
11 3 73 1 1 0 1 0 
12 5 75 l 1 l 1 1 
13 5 93 1 1 1 1 1 
14 4 92 1 1 1 1 0 
15 4 67 1 1 0 1 1 
16 4 57 1 1 0 1 1 
17 3 80 0 0 1 1 1 
18 4 75 1 1 1 1 0 
19 4 73 1 1 0 1 1 
20 4 86 1 1 0 1 1 
21 5 97 1 1 1 1 1 
22 5 91 1 1 1 1 1 
23 5 80 1 1 1 1 1 
fl RIGHT 22 21 12 23 16 
STUDENT 
NUMBER 
-------
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
TABLE 5 
ITEM ANALYSIS OF LAWSON SUBSET 
(THIRD VERSION-CLASS 2B) 
LAWSON REGENTS PROBLEMS 
SCORE GRADE 1 2 3 
------ --------
4 100 1 1 0 
4 81 1 1 0 
5 76 1 1 1 
3 70 1 1 0 
2 72 0 1 0 
3 82 1 0 0 
2 63 0 0 0 
4 83 1 1 0 
4 85 1 1 0 
4 79 1 1 0 
4 88 1 1 0 
3 67 0 1 0 
3 76 1 0 0 
3 68 0 1 0 
5 93 1 1 1 
4 77 1 1 1 
3 76 1 0 1 
3 96 1 0 1 
2 72 1 0 1 
2 74 1 0 0 
2 56 0 0 0 
4 82 1 1 0 
4 71 1 1 0 
4 93 1 1 1 
5 95 1 1 1 
3 87 1 1 0 
II RIGHT 21 18 8 
24 
4 5 
1 1 
1 1 
1 1 
0 1 
u l 
1 1 
0 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
0 1 
1 1 
1 1 
1 0 
1 0 
1 1 
1 1 
1 1 
1 0 
1 1 
1 0 
22 22 
25 
The percentages of students correctly answering 
each item on the third version is given below. 
Problem Number 
1 2 3 4 5 
% Right 88 80 41 92 78 
This subset was combined with ten problems 
selected from the Toledo Placement Examination to 
create a pilot test that was correlated with the 
Regents chemistry examination. 
The Development of the Toledo Subset 
The math-skills subset on the Toledo Chemistry 
Placement Examination Form 1981 consists of twenty 
problems. In order to determine the degree of 
association between the scores on the Toledo subset 
and Regents examination scores, the test was 
administered to 98 high school students enrolled in 
three high schools in the Rochester area. 
Appropriate testing time was determined by 
administering the test to 25 students and recording 
the time that it took them to complete the test. Based 
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on the results it was decided that 20 minutes 
constituted appropriate testing time. 
Pearson product-moment correlation coefficient 
between the Toledo scores and the 1983 Regents 
following Chemistry 
formula: 
scores was computed using the 
NfXY - (~X)(~Y) 
r = ----------------------------
. ? '\ ~ ., 
(~ X )- V N ~ y- - (~ Y f 
X = Toledo raw score 
Y = Regents score 
r = 0.617 
(See Appendix A: Tables A-1 and A-2) 
Item analysis was done in order to select the 
most suitable items for the final version of the test. 
Again CalcStar microsoft program was used to set up a 
matrix for recording students' responses. The scores 
for the ninety seven Regents chemistry students were 
entered into the next four tables. 
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TABLE 6 
ITEM ANALYSIS OF TOLEDO PLACEMENT EXAMINATION 
FORM 19B1, PART I 
(CUlSS 1) 
TOLEDO REGENTS PROBLEMS 
SCORE GRADE 2 3 4 5 6 7 e 9 10 11 12 13 14 15 16 17 18 19 20 
------ -------- ---- ---- ----- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
16 99 0 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 
11 82 1 1 0 1 0 1 1 1 0 fli 1 1 0 0 1 i 0 0 0 
13 77 1 1 1 111 1 1 0 1 1 1 1 !?l 0 ' 1 0 0 0 
" 10 71 0 m 1 1 111 i i 1 0 0 1 0 0 1 1 1 0 0 0 
9 78 0 0 111 0 0 0 0 !ii 0 1 i j 1 i 1 1 0 0 A 
11 8/il 0 1 0 i 1 0 1 0 0 0 0 1 1 0 0 1 
19 87 1 1 1 1 1 1 1 1 ' 0 1 1 1 1 " l J. 
17 SB 1 1 1 1 i 1 0 1 1 0 1 1 i 0 1 
rn 92 1 lli 0 11) 0 ill 1 [!! 0 0 1 1 [(! 0 i 
12 81 Ii) 111 1 1 1 0 1 0 0 0 0 1 ' 1 1 0 l 
15 96 1 0 1 1 0 1 0 1 1 0 1 1 ' 0 1 1 1 ' 1 L L 
1l1 9·") ,. 1 1 1 0 i 1 0 1 1 0 1 1 1 0 1 1 0 1 0 
16 82 1 0 1 1 1 1 1 1 1 1 i 1 0 0 1 1 • 1 0 L 
19 95 1 1 1 1 i 1 i 1 1 1 1 1 0 1 1 1 1 
----- ------- ---- --- --- --- --- ---- ---- ---- --- ---- --- ---- ---- --- ---- --- ---·- ---- ---- ---
14 STUDENTS 
If RIGHT 13 7 12 14 12 6 12 10 12 8 8 11 10 6 3 14 14 8 6 5 
(CLASS 2) 
TOLEDO REGENTS 
SCORE GRPJJE 1 2 3 4 5 6 7 s 9 rn 11 12 13 14 15 16 17 18 19 20 
------ ----~- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
1" ;. 86 1 1 0 0 1 1 1 1 0 0 0 1 1 1 1 
14 88 1 0 1 0 1 i 1 1 1 1 0 0 1 1 1 0 0 
8 79 0 0 1 ll! 0 i 0 0 II! 1 0 0 I 1 1 0 0 iil 
13 81 1 Ii! 1 i 0 1 1 0 1 0 0 0 1 1 ' 1 1 {II l 
8 75 1 0 1 I i 0 0 1 0 0 0 1 0 0 0 1 1 0 121 0 
14 91 0 1 1 1 0 1 0 1 1 1 1 1 1 0 i. 1 0 1 0 
14 B2 1 1 1 1 1 0 1 0 1 1 1 0 flJ 0 0 1 1 i ; , 
14 82 1 1 1 1 1 1 1 1 1 1 0 1 t1! 0 0 1 1 1 0 0 
6 52 0 0 0 1 0 @ 0 0 0 1 0 0 1 0 0 1 1 0 1 0 
7 74 1 0 lil 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 fl! 0 g S8 1 1 1 1 1 Iii 0 1 Ill 0 0 0 0 0 0 1 1 0 1 0 6 62 0 0 0 1 1 0 0 0 0 0 0 0 l?l 0 0 i 1 1 1 121 10 67 1 1 1 ! 0 0 Ill 1 0 0 0 11! 0 1 1 1 1 0 0 1"< 88 1 1 1 1 1 1 0 1 0 0 1 0 ._, 1 12) 0 1 1 1 0 
- - ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
14 STUDENTS 
I RIGHT 11 6 11 14 13 3 6 7 8 6 5 7 3 2 3 13 14 9 8 2 
TOLEDO REGENTS 
SCORE GRADE 2 3 4 
TABLE 7 
ITE~ ANALYSIS OF TOLEDO ~-ACEMENT EXAMINATION 
FORM 1981, PART I 
(CLASS 3} 
PROBLEMS 
5 6 7 8 9 11!1 11 12 13 
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14 15 16 17 18 19 20 
---- -------- ---- ---·- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
---- ----
10 64 0 i 1 11! 0 0 1 1 1 1 0 1 Ill 1 
; 0 0 0 l 
6 71 0 Ill Ill 0 0 1 l1l l1l ' 1 0 0 i3 0 ' 1 Iii 0 0 l l 
14 78 1 0 1 1 0 0 1 i 1 lil 0 • 1 0 ). 
12 86 1 1 0 iii 0 0 i 0 1 0 1 1 1 1 
... 
" I!! IU
1i 70 0 1 1 ii Ill l ill ' 0 0 0 ' rn 1 i 111 j l i L lei " ,. 
9 52 1 1 1 1 0 0 0 0 1 0 0 Iii 0 0 1 1 0 ' 0 J. 
9 68 0 1 i 1 11) 1 l!I 1 0 1 0 0 Iii 0 1 1 0 lil 0 
13 75 1 1 1 0 11) 1 1 1 I!! 1 0 lil lil 1 1 1 Iii 1 
13 81 1 1 1 !il 111 1 0 1 0 1 l?l Ill 1 l 1 ' 0 !
13 B4 1 1 1 0 Ii! 1 1 1 0 1 0 0 0 1 1 1 0 1 
9 75 1 Ill 0 1 1 I!) 1 1 1 ill 0 0 ill 0 ill 1 1 0 0 
16 91 1 1 i 1 1 ; 1 0 1 0 1 1 iil i 1 1 !l) 1 • ~ 
17 93 1 111 1 1 1 1 0 1 1 1 i 0 1 1 1 1 ' " 
13 78 1 111 1 1 1 111 1 0 1 0 1 iil 0 0 1 1 1 1. 1 
------ -------- ---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
----
14 STUDENTS 
#RIGHT 13 6 11 14 11 6 6 9 9 9 8 7 4 3 ' ._. 12 14 10 5 6 
(CLASS 4) 
TOLEDO REGENTS 
SCORE GR~.DE 2 3 4 5 6 7 8 9 Hi 11 , " 1' " 15 
. ,. ,.., an 
"' 2~ 1.L: ,., J.q ltl l{ !Cl J.:J 
_,... ___ 
------ ---- --- --- ---- --- ---- ---- ---- ----
.... ___ ---- ---- ---- --- ---- --- ---- ---- -
--- -----
14 7!/l 1 0 1 l 1 i 1 1 1 0 1 0 0 0 i 1 1 1 !l! 
6 R"< U.' 1 Ill 0 1 1 0 1 0 0 i:l 0 0 tll !2! 0 1 1 0 0 lil 
5 69 1 0 0 1 i 0 0 1 0 0 l2l 0 0 0 0 i 0 Ill 0 0 
11 76 0 1 i 1 0 0 11! 1 l2l 0 1 0 1 1 0 1 1 1 i lil 
8 67 ill 0 0 1 0 1 0 i 1 0 !1l 1 l2l 111 0 1 i 1 0 lil 
1' 
.l 53 0 1 1 i i 111 1 0 1 0 0 0 0 0 1 1 1 1 0 
16 84 1 1 1 1 1 i i 1 1 1 1 1 IZl 0 0 1 1 1 1 0 
9 58 1 0 0 1 1 0 el i 0 1 0 0 fl! 0 0 1 1 1 1 0 
9 67 0 0 0 1 1 i i 0 i 0 0 IZl 0 1 1 0 1 0 1 0 
17 67 1 1 1 i 1 t ID 1 1 0 IZl 1 1 1 1 1 1 1 1 
12 68 1 1 0 i i 1 i ' 0 0 0 {iJ 0 1 ' 1 0 111 l l 
10 66 1 0 1 1 0 1 i 0 1 0 0 IZl 1 IZl 1 i 0 0 0 
11 76 1 0 1 1 0 0 1 1 1 1 0 0 0 1 j_ fl) 0 0 
17 85 1 1 1 1 1 0 1 1 1 0 l2l 1 i 1 1 1 1 • 
------ -------- ---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
-----
14 STUDENTS 
I* RIGHT 11 5 8 14 12 9 8 9 s 9 4 5 2 4 3 13 13 9 8 2 
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TABLE 8 
ITEM ANALYSIS OF TOLEDO PLACEMENT EXAMINATION 
FORM 1981, PART I 
(CLASS 5) 
TOLEDO REGENTS PROBLEMS 
SCORE GRADE -~ 3 4 5 6 7 8 9 Hl 11 12 13 14 15 16 17 18 19 20 ;. 
---- -------- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
---- ---- ---- ---- ---- ---- ----
7 73 0 1 1 0 0 1 0 0 0 121 0 0 0 1 1 0 0 !Zi 
9 72 1 0 0 1 1 1 0 1 0 0 111 0 0 1 1 l?i 0 0 
6 56 !1l !1l 0 0 0 1 0 0 0 0 0 0 0 1 1 0 1 0 
4 57 0 0 0 0 0 1 0 0 0 0 0 fl! Ill 0 0 1 ' 0 i 0 l 
i3 81 1 1 1 0 0 1 ii 1 
,.. 1 ' I'll 1 ' ' ... ,.. l'J l IU l l Ill It' 
10 58 1 0 1 1 ' 0 0 Ill 0 i i 1 0 iii I j 0 0 11, l !'.J • • " • • "' 
s 70 !1l 1 0 0 1 1 1 0 0 0 1 0 0 Ill 1 1 0 1 0 0 
11 5!11 0 1 1 1 0 0 1 1 0 111 1 0 0 1 1 1 1 0 0 • 
9 40 1 0 1 1 1 0 0 0 1 0 0 i 0 Iii •l ' 0 0 121 l 1 
7 63 1 0 i ki 0 1 0 0 0 0 0 iii i1i i i ill 0 !ii 
14 71 1 1 1 1 1 1 1 0 1 0 0 \il 1 t1l i ., l. 0 l 
9 75 Ii! 1 Ii! 1 1 Ii! 1 0 Ill 1 0 0 11) 1 1 11) 0 0 
17 89 Ii! 1 1 1 1 1 1 •l 0 1 1 1 1 1 t ~ l 
15 88 1 1 1 0 1 i 0 0 0 0 1 1 i 1 1 i 
----- ------·- ---- ---- ---- --- --- ---- ---- ---- ---- --- ---- ---- ---- --- --- ---- ---- ---- ---- ----
14 STUDENTS 
# RIGHT 9 6 9 12 12 8 5 8 8 "!' ~· 6 4 3 ,:, 5 13 13 6 5 1 
(CLASS 6) 
SCORE REG 1 .. , 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ;. I 
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- --- --- --- ---
14 "'"' 0 Ill ' 0 ' ' 
,. 
' Ill 0 ' •) ' 
,. 0 ::l·.l (!.I 1 1 l l l L l A ;. 
12 79 1 i 1 1 0 0 0 0 1 1 0 0 1 1 1 0 0 
16 90 • 1 1 1 1 Ii! 1 i ' 1 1 1 1 1 0 1 1 1 l1l 0 l ! 
11 84 0 1 1 1 Ii! 0 0 Ill 0 0 0 0 1 1 1 1 1 1 ' l 
14 86 1 1 1 1 1 0 i 0 1 0 0 0 1 1 1 1 1 12) 1 
14 82 1 1 1 1 1 1 1 1 0 0 111 1 0 1 1 1 ' 0 0 L 
l.1 69 1 1 1 1 0 0 0 0 0 [1l 1 1 1 0 1 1 1 !ii 0 
10 86 1 1 1 1 0 1 [1l 0 0 0 1 0 0 1 i 0 ID Iii 
16 94 1 1 i 1 1 1 0 1 l:'l 1 0 1 1 i 1 • 1 1 1 0 l 
11 91 1 0 1 1 0 1 1 0 0 0 1 0 0 i 1 f/l 1 0 
18 87 ' 1 0 1 1 1 1 1 i •I i 0 ! l l 
14 89 i 1 0 1 1 1 1 1 0 0 1 0 1 i 0 1 1 0 
12 91 1 1 0 1 0 1 0 1 0 0 0 0 1 1 1 1 0 
11 88 1 1 1 Ill 0 1 [1l 0 0 0 1 0 1 1 1 1 0 0 
------ ~----- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
14 STUDENTS 
# RIGHT 13 12 12 13 14 11 4 ii "' ,; 7 3 6 J.1 6 8 14 13 12 7 " I-
TOLEOO REGENTS 
SCORE GRADE 1 2 3 
TABLE 9 
ITEM ANALYIS OF TOLEDO PLACEMENT EXAMINATION 
FORM 1981, PART I 
(CLASS 7) 
PROBLEMS 
4 5 6 7 8 9 rn 11 1'"' i!.
30 
13 14 15 16 17 18 19 20 
---- -------- _ ........ _ ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
8 87 0 0 1 0 l 0 0 0 1 !11 111 0 0 1 i 1 0 0 
16 97 1 1 1 i 1 1 1 0 0 !!l 1 1 1 1 1 1 0 1 
14 87 1 1 1 1 1 1 1 1 i 11) 0 0 1 1 0 1 1 0 0 1 
7 67 1 1 ii.I 1 0 1 1 0 Ill Ill !11 1 0 0 0 0 1 !21 0 li:i 
19 94 1 1 i 1 1 • 1 1 i i 1 1 1 0 1 1 ' i. 1 l l 
ts 82 1 1 l l i i l. 1 i 0 i 1 1 1 1 1 0 1 
13 78 1 0 1 1 1 i 1 0 1 111 0 1 0 0 1 1 1 i 0 
l5 94 1 0 1 1 1 1 i 1 1 0 I i?l 1 1 1 1 0 i 0 
15 85 i 1 0 1 1 0 1 1 1 0 1 1 i 1 1 1 1 0 0 
10 91 1 i 1 0 l1l 0 11) 111 i1l 0 0 0 1 1 1 111 1 
1111 78 0 1 11! 1 1 0 0 0 0 1 0 0 1 1 1 1 11! 0 
11 91 1 1 0 1 1 Ill Ill 0 0 1 0 0 0 1 1 1 1 11! 
13 90 1 1 0 1 ii! 1 0 0 Ill 1 1 l?l 1 1 1 1 © 1 
------ -------- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
13 STUDENTS 
# RIGHT 11 11 7 13 11 13 9 9 6 5 3 7 7 6 5 r i!. 13 10 4 6 
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The percentages of students correctly answering 
each item on the Toledo math-subset and the 
correlation coefficients between each item and the 
Regents scores are given below in Table 10. 
TABLE 10 
ITEM ANALYSIS SUMMARY OF TOLEDO PLACEMENT 
EXAMINATION FORM 198lt PART I 
PROBLEM NUMBER 
1··. 2· 3 4 5 6 7 B s rn 11 12 13 14 1s 16 11 rn 19 20 
-- . -- - - --- -- -- -------- -- -- - ---- -- -- --
" RIGHT 84 55 72 97 88 58 53 65 58 · 48 38 48 41 31 32 94 97 66. 45 26 
CORRELATirn .24 .42 .24 .19 • 31 • 31 • 29 • 22 • 08 • 23 • 28 • 37 • 35 .32 .13 .J'I 
The last line in the table represents 
correlation coefficients between each problem and the 
students' Regents chemistry exam scores. The 
calculations are found in Appendix· A, Tables A-3 
through A-18. Correlation coefficients were not 
calculated for problems 4, 16 and 17 because the 
problems were judged to be too easy, based on the 
percentage of students who correctly solved them. 
Problem 15, dealing with logarithmic functions, was 
judged to be inappropriate. Only the students taking 
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advanced math courses had been exposed to logarithmic 
functions in the beginning of their junior year. 
The Development of the Pilot Test IV 
Ten problems out of twenty were selected from 
the Toledo Math-Subset and combined with the third 
version of the Lawson test. Content validity for the 
selected problems was based on reviews of the 
curriculum materials used in Regents chemistry classes 
and the opinions of three chemistry instructors. 
PILOT TEST IV 
(PART I) 
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1. Metal bar #1 has a mass of 27g. Metal bar #2 has 
a mass of 55g. The bars are of equal height, length, 
and thickness. When bar #1 is lowered into a 
graduated cylinder filled with water, the water level 
rises to the 3rd mark. If the heavier bar were lowered 
into the same graduated cylinder filled with the same 
amount of water, would the water level rise higher, 
the same, or lower than it did in the cylinder wit~ 
the light bar? 
2. Look carefully at the two 
cylinders. When water is poured 
into cylinder #1, the water level 
goes up .to the 2nd mark. When the 
same amount of water is poured 
into the 2nd, cylinder the water 
level goes up to the 3rd mark. 
Both cylinders are emptied and 
water is poured into the 2nd 
cylinder to the 6th mark. How 
high will the water level go up in 
the 1st cylinder if the water is 
transferred into it from the 2nd 
cylinder? 
3. 100kg man sits 4m away 
from ihe c~nter of an 
equal beam seesaw. Where 
should 80kg person sit in 
order to make the beam 
balance? 
, _ 
tJ l 
4. Four white poker chips and four black poker chips 
are placed into a bag. What are the chances of 
pulling out i black chip on the first try? 
5. The areas of rectangles #1 and #2 are exactly the 
same. Rectangle #1 is 12cm long and 3cm high. Rectangle 
#2 is 4cm long. What is the height of rectangle #2? 
PILOT TEST IV 
( PART II) 
6 .· . 11 3~y Express exponent1a y: 
l 
-3 )-3 (l) (x + y) (3) (x + y 
(2) (x + y}3 (4) x3 + y3 
7. Solve for ·h: r2 = 2gh 
. 2 
(l) r ~ 2g 
2. 
r (2) 2g 
£9. . (3_): -2 .. 
·. , r· 
(4) r/Zg · 
8. . Solv.e for. x: 
... 
X 3 
- = 3y 2 . 
(l) 3y3 - 2 
(2) 3y3 
~ 
(3) 5y3 
(4) ·j:;3 ... 
2 .. 
9. Reduce to a corr.non denominator: 
l l 
a - b 
(l) a - b 
(2) b - a 
(3) ,a - b 
ab 
(4) ~-
ab ·· 
_ 1 O . Sol VE for b: a - b = c - d 
11 . 
(1) c - d - a (3) a~ c + d 
(2) a + C - d .(4)a-c-d 
Find the numerical value for x: 
2 3) 
X = ( 6 X 10 ) ( 3 X 10 ·::· 
(4 X 104) 
(1) 4.5 
(2) .1;5 . 
(3) 450 
(4) 4500 
12. 
13 · 
14, 
15. 
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SCJ l ve for y: y_ b ---
- -
. a y 
( l ) lab (3) b 
-
a 
(2)/f (4) ab 
Solve for v: . 2 .-u v2 = w2 
( l) 
~2,_ u2 (3) (w :. u) (w + 
(2) Juf~~-:z ( 4) u - w 
The sum of 9.30 x·io- 2 and 8.3 x lo- 3 is 
. 
(1).1.013 X 10-l 
(2) l_ 01}" X 10-5 
(3) 17.60 X 10- 5 
(4) 1.760 X ·10-l 
u) 
A certain crucible weighs g grams which 
is 6 grams more than the weight of its 
lid.· Express the weight of the crucible 
and lid together. 
(l) 2g - 6 
(2) g + 6 
(3) 2g + 6 
(-4) . g - 6 
CHAPTER IV 
STATISTICAL ANALYSIS 
Pilot Test IV was administered to 23 Regents 
chemistry students in the Rochester area. All the 
students were able to complete the test in 20 minutes. 
A Kuder-Richardson coefficient of item to total 
test reliability was calculated for the ten problems 
selected from the Toledo 
prepared computer program. 
exam using a commercially 
Responses from two students 
were not included in this item analysis because those 
students failed to make a choice for some of the items 
on the test. Calculated KR-20 was 0.824. See 
Appendix A, Table A-19. 
Based on the reliability coefficient, the Toledo 
subset appears to have the necessary reliability for 
screening purposes. The reliability coefficient was 
not computed for the Lawson subset because the items 
are not multiple-choice. 
The degree of association between Pilot Test IV 
scores and the Regents chemistry examination scores 
was determined by computing the coefficient of 
determination. 
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The Pearson product-moment correlation 
coefficient between Pilot Test IV scores and the 1985 
Regents chemistry examinations scores was calculated 
at 0.689. The sample population consisted of 
cases. See Appendix A, Tables A-20 and A-21. 
Coefficient of Determination, r2.."" 1-
- 2.. 2-(Y-Y ) 
Y =observed dependent variable 
Yc=computed value of the dependent variable 
Y =the mean of the Y values 
The coefficient of determination 
interpreted as the percentage of variation 
dependent variable y that has been accounted 
"explained" by the relationship between 
may 
in 
for 
y and 
23 
be 
the 
or 
X 
expressed in the regression line, (Hamburg, 1979). 
When the value of the correlation coefficient is 
squared and multiplied by 100, the derived percentage 
can be interpreted as the percentage of the variation 
in the Regents chemistry examination explained by the 
score variation on Pilot Test IV. 
2.. 
r 
2.. 
r 
2.. 
= (689) 
= 0.47 
Knowing the student's score on Pilot 
explains 47 percent of the variation in 
Test 
the 
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IV 
1985 
Regents Chemistry scores. Part of the unexplained 
variation (1-r~) can be attributed to the fact that the 
the pilot test was designed only to assess mathematical 
and logical skills, while Regents chemistry examination 
tested for the mastery of factual material as well. 
Based on the above reasoning, a correlation of 
0.689 is quite high for the two tests. The final 
pilot study was conducted with 23 students, which is 
not a large enough sample to allow for standardization. 
Therefore, it is not possible to state at this point 
what scores indicate that the student possesses skills 
significantly below those necessary for success in 
Regents chemistry. Based on all the data that 
collected, 
testing. 
the developed test merits further 
were 
field 
Correlation coefficients were calculated for each 
of the two subsets that made up Pilot Test IV. A 
correlation coefficient for the Toledo subset was 
calculated at 0.679. See Appendix A, Table A-22. The 
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scores of the 23 students who took Pilot Test IV were 
used in the above calculation. A correlation 
coefficient for the Lawson subset-third version was 
calculated 
took Pilot 
at 0.471. The scores of 49 students who 
Test III were used in this calculation. 
See Appendix A, Table A-23. 
Based on the above data, no further testing or 
revisions are indicated for the problems selected 
from the Toledo exam. However, the low correlation 
between the subset patterned after the Lawson test and 
the analysis of students' responses on the three ver-
sions indicated that this subset needed further 
refinement. 
CHAPTER V 
FINAL VERSION OF THE PILOT TEST 
proposed version of the test follows. A final 
Problems ill through f/4 on the test correspond to 
Lawson test problems 112, f/3, #7, and #14 and the next 
ten problems correspond to Toledo Math-Skills Subset 
problems 112, 113 , 115 , 116 , 117, #8, #9, fill, 1/14, and 
112 0. Only item #4 on the test was not field tested. 
The previous version of that problem was judged to be 
too easy. 
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PILOT TEST V 
PART I 
1~ Metal bar #1 has a mass of 27g. Metal bar #2 has 
a mass of 55g. The bars are of equal height, length, 
and thickness. When bar #1 is lowered into a 
graduated cylinder filled with water, the water level 
rises to the 3rd mark. If the heavier bar were 
lowered into the same graduated cylinder filled with 
the same amount of water, would the water level rise 
higherp the same, or lower than it did in the cylinder 
with the light bar? 
2 Look carefully at the two 
cylinders. When water is poured 
into cylinder #1» the water level 
goes up to the 4th mark. When the 
same amount of water is poured 
into the 2nd cylinder the water 
level goes up to the 6th mark. 
Both cylinders are emptied and 
water is poured into the 2nd 
cylinder to the 8th mark. How high 
will the water level go up in the 
1st cylinder if the water is 
transf~rred into it from the 2nd 
cylinder? 
3. A 15-unit weight 
is hung 4 marks from 
the fulcrum of an 
equal arm balance. 
Where would you hang 
a 10-unit weight to 
make the beam balance? 
4. Three red squares, four yellow squares. and five 
blue squares are placed into a sack. Four red diamonds,, 
two yellow diamonds, and three blue diamonds are 
placed into the same sack. What are the chances of 
pulling out a red piece on the first try? 
CHAPTER IV 
CONCLUSIONS AND IMPLICATIONS 
Conclusions 
The data obtained from this study indicated that 
the scores on Pilot Test IV and the scores on the 1985 
Regents Chemistry Examination are highly related. In 
this study 
calculated 
on Pilot 
at 
Examination. 
the coefficient of 
0. 4 7, 
Test IV 
Pilot 
meaning that 
is shared 
Test V was 
determination was 
47% of the variation 
by the 1985 Regents 
constructed after 
careful analysis of all the data and should show even 
higher correlation with Regents examinations. 
Correlation of 0.689 between Pilot Test IV and the 
1985 Regents Examination should be considered quite 
high since the pilot test was designed only to assess 
mathematical and logical skills, while the Regents 
chemistry examination evalutes the mastery of factual 
material as well. 
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Implications for Future Research 
A 
with a 
further study of the developed test is 
large enough sample to allow 
needed 
for 
standardization. A corrrelation analysis should be 
made to measure the strength of the association between 
the pilot test and Regents examination scores. 
The pilot test should be administered to at least 100 
Regents 
school 
chemistry students in the beginning of a 
year. The test scores then should be 
correlated with the Regents examination scores at the 
end of the year. 
is high, then 
If the correlation between the 
a set of norms can be established 
two 
in 
order to gain an index of a student's relative standing. 
Implications for Classroom Practice 
The findings of this study indicate that, with 
standardization, the developed test can be used to 
identify students who can be expected to have trouble 
mastering the abstract concepts of chemistry. If the 
test is adTui~istered early in the school year, the 
will teacher will know immediately which students 
probably need extra guidance. In extreme cases, 
students can be counseled for further diagnostic testing. 
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Appendix A 
Computer Printouts for the Determination of 
Correlation Coefficients and 
KR-20 Reliability Coefficient 
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TABLE A-1 
LINEAR CORRELATION COEFFICIENT 
1981 TOLEDO EXAM, PART I 
PROBLEMS 1-20 
RAi.J SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 16 99 
X,Y OF POINT 2 11 82 
X,Y OF POINT < .... 1 -:• -.;, 77 
X,Y OF POINT 4 10 71 
X,Y OF POINT 5 9 78 
V V OF POINT C i i 80 
'" l 
I.J ..... 
X,Y OF POINT 7 19 87 
X,Y OF POINT 8 17 98 
X,Y OF POINT 9 10 92 
X,Y OF POINT 10 1--::• ..... 81 
X,Y OF POINT ii 15 96 
X,Y OF POINT 12 1£1. 9·-, ..::. 
X,Y OF POINT 1-=!" .... 16 82 
X,Y OF POINT 14 19 95 
X,Y OF POINT 15 1--::, ..... 85 
X,Y OF POINT 16 14. 88 
X,Y OF POINT 17 8 79 
X,Y OF POINT 18 .. 1-· ..... 81 
X,Y OF POINT 19 8 75 
X,Y OF POINT 2'2) 14. 91 
X,Y OF POINT 21 14. 82 
X, y OF POINT 22 1£1. 8'"' ..::. 
X,Y OF POINT :2!3 5 52 
X,Y OF POINT 24 7 74 
X, y OF POINT 25 9 88 
X,Y OF POINT 26 5 62 
X,Y OF POINT 27 10 67 
X,Y OF POINT 28 .. 1 .. . ..... 88 
X,Y OF POINT 29 10 64 
X,Y OF POINT 3© 5 71 
X,Y OF POINT 31 14 78 
X,Y OF POINT 32 1.-.:· 
-· 
86 
X,Y OF POINT ~;3 11 7© 
X,Y OF POINT 34 9 52 
X,Y OF POINT 35 9 68 
X,Y OF POINT 35 1-· ~· 75 X,Y OF POINT 37 13 81 
X,Y OF POINT 38 1 .,. -.;, 84 
X,Y OF POINT 39 9 75 
X,Y OF POINT 4-0 16 91 
X,Y OF POINT 41 17 93 
X,Y OF PDII\IT fl.;;: 13 78 
X,Y OF POINT 43 ilJ. 70 
X,Y OF POINT 4.4 6 83 
X,Y OF POINT 4,5 5 69 
X,Y OF POINT {J.6 11 76 
48 
TABLE A-1 (Continued) 
X,Y OF POINT 4.7 8 67 
X,Y OF POINT 4.8 11 53 
X,Y OF POINT 49 16 84 
X,Y OF POINT 50 9 58 
X,Y OF POINT 51 9 57 
X,Y OF POINT C"'", .J..::. 17 57 
X,Y OF POINT C"'?" '-1...:• 12 58 
X,Y OF POINT 54 10 E,5 
X,Y OF POINT 55 11 76 
X,Y OF POINT 56 17 85 
X,Y OF POINT 57 7 73 
X,Y OF POINT 58 9 7,.., ..::. 
X,Y OF POINT 59 E, 55 
X,Y OF POINT 60 4 57 
X,Y OF POINT 61 13 81 
X,Y OF POINT 62 10 58 
X,Y OF POINT 63 8 70 
X,Y OF POINT E,L1. 11 50 
X,Y OF POINT 65 9 40 
X,Y OF POINT 65 7 53 
X,Y OF POINT 67 1 lJ. 71 
X,Y OF POINT 68 9 75 
X,Y OF POINT 69 17 89 
X,Y OF POINT 70 15 88 
X,Y OF POINT 71 14. 93 
X,Y OF POINT 7'"• ..::. 1 '"' ..::. 79 
X,Y OF POINT 7-· ..::. 1. E, 90 
X,Y OF POINT 74 11 84 
X,Y OF POINT 75 14. 86 
X,Y OF POINT 76 14. 82 
X,Y OF POINT 77 1 1 59 
X,Y OF POINT 78 1 (Z) 85 
X,Y OF POINT 79 16 94 
X,Y OF POINT 80 11 91 
X,Y OF POINT 81 18 87 
X,Y OF POINT 8'"' ..::. 1 L1 . 89 
X,Y OF POINT 83 1--::· ..... 91 
X,Y OF POINT 84. 11 88 
X,Y OF POINT 85 8 87 
X,Y OF POINT 86 16 97 
X,Y OF POINT 87 14. 87 
X,Y OF POINT 88 7 67 
X, y OF POINT 89 19 94 
X,Y OF POINT 9(2) 18 82 
X,Y OF POINT 91 1 .... ...::, 78 
X, y OF POINT 9.-;, ..... 15 94 
X,Y OF POINT 93 15 85 
X, y OF POINT 94 10 91 
X,Y OF POINT 95 10 78 
X,Y OF POINT 96 1 1 91 
X, y OF POINT 97 13 90 
COEFFICIENT OF CORRELATION = • 61659 
TABLE A-2 
10 REM "BASIC PROGRAM FOR DETERMINING CORRELATION COEFFICIENT" 
20 REM "WRITTEN BY ELLEN LINGER" 
30 LPRINT TAB<38) "TABLE A-1" 
40 LPRINT 
50 LPRINT TABC27) "LINEAR CORRELATION COEFFICIENT" 
50 LPRINT 
70 LPRINT TABC:18) 11 1981 TOLEDO EXAM, PART I" 
80 LPRINT TAB08) 11 PROBLEMS 1-20" 
90 LPRINT 
100 LPRINT 
110 PRINT 11 NUMBER OF POINTS"; 
120 INPUT N 
130 J=l?J 
140 K=fZl 
150 L=0 
150 M=0 
170 R=0 
180 LPRINT TAB(35) 11 RAW SCORE" TABC:48) "1983 REGENTS EXAM 11 
' 190 FDR I=1 TD N 
200 LPRINT TAB ( 18) 11 X, Y OF POINT"; I; 
210 READ X,Y 
220 LPRINT TAB(38)X TABC54)Y 
230 J=J+X 
240 K=~\+Y 
250 L=L+X+2 
250 M=M+Y+2 
270 R=R+X*Y 
280 NEXT I 
290 R2=CN*R-J*K)/SQR(CN*L-J+2)*(N,i.:M-K+2)) 
300 LPRINT 
310 LPRINT TABC:18) "COEFFICIENT OF CORRELATION =";R2 
320 DATA 16,99;11,82,13,77, 10,71,9,78, 11,80, 19,87,17,98 
330 DATA 10,92, 12,81,15,95, 14,92, 15,82,19,95 
340 DATA 12,86, 14,88,8,79, 13,81,8,75,14,91,14,82,14,82,5,52,7,74 
350 DATA 9,88,5,52, 10,57, 13,88 
350 DATA 10, 5li., 6, 71, 14., 78, 12, 85, 11, 70, 9, 52, 9, 58, 13, 75, 13, 81 
370 DATA 13, 84, 9, 75, '15, 91, 1 7, 93, 1 ~;, 78 
380 DATA 14,70,5,83,5,59,11, 7S,8,57,11,53,15,84,9,58,9,57, 17,57 
390 DATA 12,58, 10,65,11,75, 17,85 
400 DATA 7,73,9,72,5,55,4,57,13,81, 10,58,8,70, 11,50,9,40,7,53 
410 DATA 14,71,9,75, 17,89,15,88 
420 DATA 14,93, 12,79,15,90, 11,84,14,86,14,82, 11,69, 10,85, 16,94,11,91 
430 DATA 18,87, 14,89,12,91, 11,88 
440 DATA 8,87, 16,97, 14,87,7,57, 19,94, 18,82,13,78, 15,94, 15,85, 10,91 
450 DATA 10, 78, 11,91,13,90 
50 
TABLE A-3 
LINEAR CORELATION COEFFICIENT 
1981 TOLEDO EXAM, PART I 
PROBLEM #1 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1· 99 
X,Y OF POINT 2 1 o.-, O.L 
X, y OF POINT 3 1 77 
X,Y OF POINT 4 (2) 71 
X,Y OF POINT 5 1 78 
X,Y OF POINT 6 1 80 
X,Y OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X,Y OF POINT 9 1 9--· .L 
X,Y OF POINT 10 1 81 
X, y OF POINT 11 1 96 
X,Y OF POINT 12 1 9--· .L 
X,Y OF POINT 13 1 82 
X,Y OF POINT 14 1 95 
X,Y OF POINT 15 1 n.-. o.a::.. 
X,Y OF POINT 15 1 95 
X,Y OF POINT 17 0 79 
X, y OF POINT 18 1 81 
X, y OF POINT 19 1 75 
X,Y OF POINT 20 1 91 
X,Y OF POINT 21 1 o--, u.L 
X,Y OF POINT 22 _ 1 82 
X,Y OF POINT 23 (Z) 52 
X,Y OF POINT 24 1 74 
X,Y OF POINT 25 1 88 
X,Y OF POINT 25 0 5"-· .L 
X, y OF POINT 27 1 57 
X,Y OF POINT .-,n .LO 1 88 
X,Y OF POINT 29 1 5li. 
X,Y OF POINT 30 0 71 
X,Y OF POINT 31 1 78 
X,Y OF POINT 3--::• ..... 1 86 
X,Y OF POINT 33 1 712') 
X,Y OF POINT 34 1 52 
X, y OF POINT 35 1 58 
X,Y OF POINT 35 1 75 
X,Y OF POINT 37 1 81 
X,Y OF POINT 38 1 84 
X,Y OF POINT 39 1 75 
X,Y OF POINT 40 1 91 
X,Y OF POINT 41 1 93 
X,Y OF POINT 42 1 78 
X,Y OF POINT 43 1 70 
X,Y OF POINT 44 1 83 
X,Y OF POINT 45 1 59 
X,Y OF POINT 45 0 75 
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TABLE A-3 (Continued) 
X,Y OF POINT 47 (?) 67 
X,Y OF POINT 48 1 C::-7 '"-'._:, 
X,Y OF POINT 49 1 84. 
X,Y OF POINT 50 1 58 
X,Y OF POINT 51 0 53 
X,Y OF POINT 52 1 57 
X,Y OF POINT 53 1 68 
X,Y OF POINT 54 1 65 
X,Y OF POINT 55 1 76 
X,Y OF POINT 55 1 85 
X,Y OF POINT 57 1 73 
X,Y OF POINT 58 1 r:.· ...
X,Y OF POINT 59 (2) 56 
X, y OF POINT 60 12) 57 
X,Y OF POINT 61 1 81 
X,Y OF POINT E,2 1 58 
X,Y OF POINT 63 12) 70 
X,Y Of;;- POINT 64 1 50 
X,Y OF POINT 55 1 4-0 
X,Y OF POINT 56 1 63 
X,Y OF POINT 67 1 71 
X,Y OF POINT 68 0 75 
X,Y OF POINT 59 0 89 
X,Y OF POINT 70 1 88 
X,Y OF POINT 71 0 93 
X,Y OF POINT 7--· L.. 1 79 
X,Y OF POINT 7"""" ...:, 1 90 
X,Y OF POINT 74 1 84. 
X, y OF POINT 75 1 86 
X,Y OF POINT 76 1 o·-, w~. 
X, y OF POINT 77 1 69 
X,Y OF POINT 78 1 SE", 
X,Y OF POINT 79 1 94 
X,Y OF POINT 80 1 91 
X,Y OF POINT 81 1 87 
X,Y OF POINT 82 1 89 
X,Y OF POINT 83 1 91 
X,Y OF POINT 84. 1 88 
X,Y OF POINT 85 (ZJ 87 
X,Y OF POINT 85 1 97 
X,Y OF POINT 87 1 87 
X,Y OF POINT 88 1 67 
X,Y OF POINT 89 1 94. 
X,Y OF POINT 90 1 82 
X,Y OF POINT 91 1 78 
X,Y OF POINT 92 1 94 
X,Y OF POINT 93 1 85 
X,Y OF POINT 94 1 91 
X,Y OF POINT 95 0 78 
X,Y OF POINT 96 1 91 
X, y OF POINT 97 1 90 
COEFFICIENT OF CORRELATION = . 245117 
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TABLE A-li. 
LINEAR CORRELATION COEFFICIENT 
1981 TOLEDO EXAM, PART I 
PROBLEM #2 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF PO I NT 1 12) 99 
X, y OF POINT .-. L 1 8'"' L 
X,Y OF POINT ~ 
·-· 
1 77 
X,Y OF POINT 4 12) 71 
X,Y OF POINT 5 12) 78 
X,Y OF POINT 5 (Z) 812) 
X,Y OF POINT 7 1 87 
X, y OF POINT 8 1 98 
X,Y OF POINT 9 1 92 
X,Y OF POINT 10 12) 81 
X,Y OF POINT 11 (Z) 96 
X,Y OF POINT 12 1 92 
X,Y OF POINT 13 (Z) 82 
X, y OF POINT 1 l1. 1 95 
X,Y OF POINT 15 1 86 
X,Y OF POINT 15 12) 88 
X,Y OF POINT 17 © 79 
X,Y OF POINT 18 IZ) 81 
X,Y OF POINT 19 12) 75 
X, y OF POINT L:0 12) 91 
X,Y OF POINT 21 1 8 .... L 
X,Y OF POINT 22 1 9·-· L 
X,Y OF POINT 23 12) 5·-· ..::. 
X,Y OF POINT 24 12) 7li. 
X, y OF POINT .-,c:-,L..\.,) 1 88 
X, y OF POINT 25 12) 5·-· ..::. 
X,Y OF POINT 27 1 67 
X,Y OF POINT 28 1 88 
X,Y OF POINT 29 IZ) 64. 
X,Y OF POINT 30 (Z) 71 
X,Y OF POINT :3; 1 IZ) 78 X, y OF POINT 32 1 86 
X,Y OF POINT ~~· .;: .. ~. 12) 712) 
X,Y OF POINT 34 1 c---. 
...JL 
X,Y OF POINT 35 IZ) 68 X, y OF POINT ::;;5 1 75 
X, y OF POINT 37 1 81 
X,Y OF POINT 38 1 84 
X,Y OF POINT 39 (Z) 75 
X,Y OF POINT 412) 1 91 
X,Y OF POINT 41 12) 93 
X, y OF POINT LI..-.:• ·~ IZ) 78 
X,Y OF POINT 43 l?) 70 
X,Y OF POINT li.4 12) 8" ~· X, y OF POINT 45 IZ) 69 
X,Y OF POINT li.6 1 76 
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TABLE A- 4 (Continued) 
X,Y OF POINT '-t.7 0 57 
X,Y OF POINT 4-8 0 C::-7 ._J._.:1 
X,Y OF POINT 49 1 84 
X,Y OF POII\IT 50 (2) 58 
X,Y OF POINT 51 0 53 
X,Y OF POI I\IT 52 1 57 
X,Y OF POINT 5~ 
·-· 
1 58 
X,Y OF POINT 5£1. (2) 55 
X, y OF POINT c·c:-,.J,.J 0 75 
X,Y OF POINT 55 1 85 
X,Y OF POINT 57 12) 73 
X,Y OF POINT 58 (2) ' 72 
X,Y OF POINT 59 (2) 56 
X,Y OF POINT E',(Z) 0 57 
X,Y OF POINT 51 1 81 
X,Y OF POINT 6"'• .:.. (2) 68 
X,Y OF POINT 6":!' ..... 1 70 
X,Y OF POINT 6£1. (2) 50 
X,Y OF POINT 55 (2) LJ.0 
X,Y OF POINT 5E; 12) 53 
X,Y OF POINT 67 1 71 
X,Y OF POINT 58 1 75 
X,Y OF POINT 59 1 89 
X,Y OF POINT 7(2) 1 88 
X,Y OF POINT 71 1 9< ..... 
X,Y OF POINT 72 1 79 
X, y OF POINT TS 1 91Zl 
X, y OF POINT 7l,. (2) 84 
X,Y OF POINT 75 1 85 
X,Y OF POINT 75 1 o·-, uL 
X,Y OF POII\IT 77 1 59 
X,Y OF POINT 78 1 85 
X,Y OF POINT 79 1 94 
X,Y OF POINT 8(2) 0 91 
X,Y OF POINT 81 1 87 
X,Y OF POINT 82 1 89 
X,Y OF POINT 8".,. ..::, 1 91 
X, y OF POINT 84. 1 88 
X,Y OF POINT 85 1 87 
X,Y OF POINT 85 1 97 
X,Y OF POINT 87 1 87 
X,Y OF POINT 88 1 57 
X,Y OF POINT 89 t 94 
X,Y OF POINT 9(2) 1 8"'· .:.. 
X,Y OF POINT 91 0 78 
X, y OF POINT 92 0 94 
X,Y OF POINT 93 1 85 
X,Y OF POINT 94 1 91 
X,Y OF POINT 95 1 78 
X,Y OF POINT 95 1 91 
X,Y OF POINT 97 1 91Zl 
COEFFICIENT OF CORRELATION = • li.1 9502 
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TABLE A-5 
LINEAR CORRELATION COEFFICIENT 
1981 TOLEDO EXAM, PART I 
PROBLEM #~; 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1 99 
X,Y OF POINT ,.., .:. 0 82 
X,Y OF POINT ~· ._, 1 77 
X,Y OF POINT 4. 1 71 
X,Y OF POINT c:- 0 78 ,.J 
X,Y OF POINT 5 1 812) 
X,Y OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X,Y OF POINT 9 1 92 
X,Y OF POINT 10 1 81 
X,Y OF POINT 1 1 1 96 
X,Y OF POINT 1 ;:: 1 9 --;, ~. 
. X, y OF POINT 1 ::;; 1 82 
X,Y OF POINT 14. 1 95 
X,Y OF POINT 15 1 86 
X,Y OF POINT 11=; 1 88 
X,Y OF POINT 17 1 79 
X,Y OF POINT 18 1 81 
X,Y OF POIJ\IT 19 1 75 
X,Y OF POINT ~:0 1. 91 
X,Y OF POINT 21 1 8 .-. .:. 
X,Y OF POINT 2~~ 1 o·-, w.:. 
X,Y OF POINT '":•-=!' ..__, 0 6'"' .!..
X,Y OF POINT 24 0 74 
X,Y OF POINT 25 1 88 
X,Y OF POINT 25 12) 5·-:, ..:.. 
X,Y OF POINT -;.:7 1 57 
X,Y OF POINT 28 1 88 
X,Y OF POINT 29 1 54 
X,Y OF POINT 30 0 71 
X,Y OF POINT 31 1 78 
X,Y OF POINT 32 0 85 
X,Y OF POINT 33 1 71Zl 
X,Y OF POINT 34 1 5~: 
X,Y OF POINT 35 1 58 
X,Y OF POINT 3E, 1 75 
X,Y OF POINT 37 1 81 
X,Y OF POINT 38 1 84 
X,Y OF POINT 39 0 75 
X,Y OF POINT 40 1 91 
X,Y OF POINT 41 1 9..,.. ._. 
X,Y OF POINT 42 1 78 
X,Y OF POINT 43 1 70 
X, y OF POINT 44. IZ) O"':!" w._, 
X,Y OF POINT 45 0 69 
X,Y OF POINT 45 1 75 
55 
- TABLE A- 5 (Continued) 
X,Y OF POINT 47 0 67 
X,Y OF POINT 48 1 53 
X,Y OF POINT 49 1 84 
X,Y OF POINT 50 (2) 58 
X,Y OF POINT 51 0 63 
X,Y OF POINT c--, ..),C.. 1 67 
X,Y OF POINT c·-· 0 68 ;..J •• .... 
X,Y OF POINT 54 1 66 
X,Y OF POINT c-c· ..J.J 1 76 
X,Y OF POINT 56 1 85 
X,Y OF POINT 57 1 7-:0: ,_, 
X,Y OF POINT 58 (Z) 72 
X,Y OF POINT 59 (Z) 56 
X,Y OF POINT 50 0 57 
X,Y OF POINT 61 1 81 
X,Y OF POINT 62 1. 68 
X,Y OF POINT 5-:r .... IZl 71Zl 
X,Y OF POINT 54. 1 50 
X,Y OF POINT 55 1 40 
X,Y OF POINT 66 1 5-:r ,_,
X,Y OF POINT 57 1 71 
X,Y OF POINT 68 0 75 
X,Y OF POINT 69 1 89 
X,Y OF POINT 70 1 88 
X,Y OF POINT 71 1 93 
X,Y OF POINT 72 1 79 
X,Y OF POINT 73 1 912) 
X,Y OF POINT 74. 1 84 
X,Y OF POINT 75 1 86 
X,Y OF POINT 75 1 82 
X,Y OF POINT 77 1 59 
X,Y OF POINT 78 1 86 
X,Y OF POINT 79 -1 94 
X,Y OF POINT 80 1 91 
X,Y OF POINT 81 1 87 
X,Y OF POINT 82 12) 89 
X,Y OF POINT 8::::: IZl 91 
X,Y OF POINT 84 1 88 
X,Y OF POINT 85 (Z) 87 
X, y OF POINT 86 1 97 
X,Y OF POINT 87 1 87 
X,Y OF POINT 88 (2) 57 
X,Y OF POINT 89 1 94 
X,Y OF POINT 91Zl 1 82 
X,Y OF POINT 91 1 78 
X,Y OF POINT 9-· ..::.. 1 94 
X,Y OF POINT 93 0 85 
X,Y OF POINT 94 1 91 
X,Y OF POINT 95 (2) 78 
X,Y OF POINT 96 12) 91 
X,Y OF POINT 97 12) 912) 
COEFFICIENT OF CORRELATION = . 235461 
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TABLE A- 6 
LINEAR CORRELATION COEFFICIENT 
1981 TOLEDO EXAM, PART I 
PROBLEM #5 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1 99 
X,Y OF POINT r, 1 s·-=· ..::. ..:.. 
X, y OF POINT 3 1 77 
X, y OF POINT 4 1 71 
X,Y OF POINT 5 (Z) 78 
X,Y OF POINT 6 1 80 
X,Y OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X,Y OF POINT 9 1 92 
X,Y OF POINT ill) 1 81 
X, y OF POINT 11 1 95 
X,Y OF POINT 12 IZ) 92 
X,Y OF POINT 13 1 82 
X,Y OF POINT 14. 1 95 
X,Y OF POINT 15 1 86 
X,Y OF POINT 16 1 88 
X, y OF POINT 17 1 79 
X,Y OF POINT 18 1 81 
X,Y OF POINT 19 1 75 
X,Y OF POINT 20 1 91 
X, y OF POINT 21 1 82 
X,Y OF POINT 22 1 n--, OL 
X, y OF POINT .-.~ L-• (2) 6'"' ..::. 
X,Y OF POINT 2l'.~ 1 74 
X,Y OF POINT .-.~ ..!...J 1 88 
X,Y OF POINT 26 1 62 
X,Y OF POINT 27 1 67 
X, y OF POINT 28 1 88 
X,Y OF POINT 29 1 64 
X,Y OF POINT 3(2) 0 71 
X, y OF POINT 31 1 78 
X, y OF POINT 7' '"• ....:,,i!.. 1 86 
X,Y OF POINT 33 1 7(2) 
X,Y OF POINT 34 1 52 
X,Y OF POINT 35 1 68 
X,Y OF POINT 35 0 75 
X, y OF POINT 37 1 81 
X, y OF POINT 38 0 84 
X,Y OF POINT 39 1 75 
X, y OF POINT 412) 1 91 
X,Y OF POINT 41 1 93 
X,Y OF POINT 42 1 78 
X,Y OF POINT 43 1 70 
X,Y OF POINT 44 1 83 
X,Y OF POINT 45 1 69 
X,Y OF POINT 46 IZ) 76 
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TABLE A-6 (Continued) 
X,Y OF POINT 47 {lJ 67 
X,Y OF POINT 48 1 c:-~ w.::, 
X,Y OF POINT 49 1 84 
X,Y OF POINT 512) 1 58 
X,Y OF POINT 51 1 63 
X,Y OF POINT 5·-. L... 1 67 
X,Y OF POINT 53 1 68 
X,Y OF POINT 54 1 66 
X,Y OF POINT 55 i 76 
X,Y OF POINT 56 1 85 
X,Y OF POINT 57 1 73 
X,Y OF POINT 58 1 72 
X, y OF POINT 59 IZJ 56 
X,Y OF POINT 60 0 57 
V H OF POINT 61 • 81 I\ 7 T J. 
X,Y OF POINT 62 1 68 
X,Y OF POINT 63 1 70 
X,Y OF POINT 64 1 50 
X,Y OF POINT 65 1 40 
X,Y OF POINT 66 1 53 
X,Y OF POINT 67 1 71 
X,Y OF POINT 68 1 75 
X,Y OF POINT 69 1 89 ... 
X,Y OF POINT 70 1 88 
X,Y OF POINT 71 1 93 
X, y OF POINT 72 1 79 
X,Y OF POINT 73 1 912) 
X, y OF POINT 74 1 84 
X,Y OF POINT 75 1 86 
X,Y OF POINT 76 1 82 
X,Y OF POINT 77 1 69 
X, y OF POINT 78 1 86 
X, y OF POINT 79 1 94 
X,Y OF POINT 80 1 91 
X,Y OF POINT 81 i 87 
X,Y OF POINT 8.-. L... 1 89 
X,Y OF POINT 83 1 91 
X,Y OF POINT 84 1 88 
X,Y OF POINT 85 IZ) 87 
X,Y OF POINT 86 1 97 
X, y OF POINT 87 1 87 
X,Y OF POINT 88 IZ) 67 
X,Y OF POINT 89 1 94 
X,Y OF POINT 90 1 0'"• w..::. 
X,Y OF POINT 91 1 78 
X,Y OF POINT 9·-. L... 1 94 
X,Y OF POINT 9< .... 1 85 
X,Y OF POINT 94 1 91 
X,Y OF POINT 95 1 78 
X,Y OF POINT 96 1 91 
X,Y OF POINT 97 1 912) 
COEFFICIENT OF CORRELATION = • l 94189 
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TABLE A-7 
LINEAR CORRELATION COEFFICIENT 
PROBLEM #E, 
RAW SCORE 1983 REGENTS EXAM X,Y OF POINT 1 1 99 X, y OF POINT r, ..::.. !Z) o·-, uL X, y OF POINT 3 0 77 X, y OF POINT 4 0 71 X, y OF POINT 5 0 78 X,Y OF POINT 6 0 80 X,Y OF POINT 7 1 87 
X, y OF POINT 8 1 98 X,Y OF POINT 9 0 92 X,Y OF POINT 10 0 81 X,Y OF POINT 11 (Z) 96 X,Y OF POINT 1 ·-· L 1 92 X,Y OF POINT ., 1-· ..... 1 82 X,Y OF POINT 14 1 95 X,Y OF POINT 15 0 86 X, y OF POINT 16 IZ) 88 X,Y OF POINT 17 IZ) 79 X,Y OF POINT 18 0 81 X,Y OF POINT 19 0 75 X,Y OF POINT 20 0 91 X, y OF POI I\IT 21 0 8'"' L X,Y OF POINT 22 1 o--;, u-X,Y OF POINT .-,--;r 
~--· 0 62 X,Y OF POINT 24 1 74 X,Y OF POINT .-,i::-.L...J 0 88 X, y OF POINT ~:E, 0 5·-· 
.L X,Y OF POINT 27 0 57 X, y OF POINT 28 1 88 X,Y OF POINT 29 0 6ti. X,Y OF POINT 30 !Z) 71 X,Y OF POINT 31 1 78 X,Y OF POINT 3~: 1 86 X, y OF POINT 33 IZ) 70 X, y OF POINT 34 0 c:;-.-, 
...JL X, y OF POINT 35 IZl 58 X,Y OF POINT 35 0 75 X,Y OF POINT 37 0 81 X,Y OF POINT 38 12) 84 X,Y OF POINT :::;g 1 75 X,Y OF POINT 40 1 91 X, y OF POINT 41 1 g-:r 
·-· X, y OF POINT 4--:, ..:.. 1 78 X,Y OF POINT 43 1 70 X,Y OF POINT 44 (2) 83 X, y OF POINT 45 0 69 X,Y OF POINT 46 Ill 75 
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TABLE A~? (Continued) 
X, y OF POINT 47 1 67 
X,Y OF POINT 48 1 53 
X,Y OF POINT 4.9 1 84 
X, y OF POINT 50 0 58 
X,Y OF POINT 51 1 63 
X, y OF POINT c-,-. ;JL 1 57 
X, y OF POINT 53 1 68 
X,Y OF POINT 5{~ . . 0 65 
X,Y OF POINT C-t::' 1 76 ...J...J 
X,Y OF POINT 55 1 85 
X, y OF POINT 57 (Z) 73 
X,Y OF POINT 58 1 7r, L 
X, y OF POINT 59 1 55 
X,Y OF POINT 50 1 57 
X,Y OF POINT 61 (2) 81 
X, y OF POINT 5·-· ..::. IZ) 58 
X,Y OF POINT E,;:::; 1 70 
X,Y OF POINT 64. IZ) 50 
X,Y OF POINT 65 12) 40 
X, y OF POINT 55 12) 63 
X,Y OF POINT 57 1 71 
X, y OF POINT 58 1 75 
X, y OF POINT 59 1 89 
X, y OF POINT 70 1 88 
X, y OF POINT 71 1 93 
X, y OF POINT 7---· L 1 79 
X,Y OF POINT 73 12) 90 
X, y OF POINT 74 (Z) 84 
X, y OF POINT 75 1 85 
X,Y OF POINT 75 1 o·-· wL 
X,Y OF POINT 77 0 69 
X,Y OF POINT 78 1 85 
X,Y OF POINT 79 1 94 
X,Y OF POINT 80 1 91 
X, y OF POINT 81 1 87 
X,Y OF POINT o·-, u.L 1 89 
X,Y OF POINT 83 1 91 
X, y OF POINT 84 1 88 
X,Y OF POINT 85 1 87 
X,Y OF POINT 85 1 97 
X,Y OF POINT 87 1 87 
X,Y OF POINT 88 1 57 
X, y OF POINT 89 1 94 
X,Y OF POINT 90 1 n,-, C,.,!. 
X,Y OF POINT 91 1 78 
X,Y OF POINT 92 1 94 
X,Y OF POINT 93 1 85 
X,Y OF POINT 94 1 91 
X,Y OF POINT 95 1 78 
X,Y OF POINT 95 1 91 
X,Y OF POINT 97 1 90 
COEFFICIENT OF CORRELATION = . 31.3839 
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TABLE A-8 
LINEAR CORRELALTION COEFFICIENT 
PROBLEM #7 
RAW SCORE 1983 REGENTS EXAM X,Y OF POINT 1 1 99 X,Y OF POINT 2 1 n --1 OL X, y OF POINT ~ . ., 1 77 X,Y OF POINT 4 1 71 X,Y OF POINT 5 IZl 78 X,Y OF POINT 5 1 80 X,Y OF POINT 7 1 87 X,Y OF POINT 0 1 98 1-1 X,Y OF POINT 9 0 92 X,Y OF POINT 10 1 81 X, y OF POINT 11 1 95 X,Y OF POINT 1 ':=' 
-· 
1 92 X,Y OF POINT .. 1 ~· 
~· 1 r-:>'"• CJ.£. X,Y OF POINT 1 £1. 1 95 X,Y OF POINT 15 IZ) 64. X,Y OF POINT 16 1 71 X,Y OF POI I\IT 17 eJ 78 X,Y OF POINT 18 12) 85 X,Y OF POINT 1 ~) 0 712l X,Y OF POINT ~:{2) Q) c:-.-, 
.JL X,Y OF POINT 21 1 58 X,Y OF POINT 2~: 1 75 X,Y OF POINT 2~: 0 81 X,Y OF POII\IT 24 1 84 X,Y OF POINT 25 (2j 75 X,Y OF POINT 25 1 91 X,Y OF POINT 27 1 93 X,Y OF POINT 28 12) 78 X,Y OF POINT 29 1 712J X, y OF POINT :::::0 1 83 X,Y OF POINT 31 0 69 X,Y OF POINT :3;~: 0 76 X,Y OF POINT 3:3; 0 57 X,Y OF POINT 34. 12) 53 X,Y OF POINT "":!' c:-._1, .. J 1 84 X,Y OF POINT :.:::5 0 58 X,Y OF POINT :3;7 1 5-:r 
~· X, y OF POINT :3;g 1 67 X,Y OF POINT 39 1 58 X,Y OF POINT 40 1 55 X, y OF POINT 41 (Z) 75 X,Y OF POINT 42 1 85 X,Y OF POINT lf,3 (Z) 7-:r 
~· X,Y OF POINT 4.4. 1 72 X,Y OF POINT 4c::· . ,J 0 56 X,Y OF POINT 45 0 57 
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TABLE A- 8 (Continued) 
X,Y OF PO I NT 4.7 l?) 81 
X, y OF POINT 48 12) 68 
X,Y OF POINT 4,9 1 70 
X,Y OF POINT 50 0 5!Zl 
X,Y OF POINT 51 l?) 40 
X,Y OF POINT c:- ·-· 
'""'.a::. · 0 63 X,Y OF POINT C::-7 u . ..:, 1 71 
X,Y OF POINT 54 1 75 
X,Y OF POINT 55 1 89 
X, y OF POINT 55 0 88 
X,Y OF POINT 57 0 93 
X,Y OF POINT 58 0 79 
X,Y OF POINT 59 1 90 
X,Y OF POINT 60 0 84 
X,Y OF POINT 61 l?) 85 
X,Y OF POINT 5·-, .::. 1 82 
X,Y OF POINT 63 0 69 
X,Y OF POINT 6l1. 0 85 
X, y OF POINT 5c:· ._I Q) 94 
X,Y OF POINT 66 Q) 91 
X, y OF POINT 67 1 87 
X,Y OF POINT 68 1 89 
X, y OF PO I I\IT 69 0 91 
X,Y OF POINT 70 l?) 88 
X,Y OF PO I I\IT 71 l?) 87 
X,Y OF POINT 72 1 97 
X,Y OF POINT 7<' ~· 1 87 
X,Y OF POINT 74. 1 67 
X,Y OF POINT 75 1 94 
X,Y OF POINT 76 1 8 .-. L.. 
X,Y OF POINT 77 1 78 
X, y OF POINT 78 1 94 
X, y OF POINT 79 l?J 85 
X,Y OF PDII\IT 80 0 91 
X,Y OF POINT 81 1 78 
X,Y OF POINT 8·-:, ..:... 1 91 
X,Y OF POINT 83 1 91 
X,Y OF POINT 84 1 88 
X,Y OF POINT (:.IC:-w..J 12) 85 
X,Y OF POINT 86 1 88 
X,Y OF POINT 87 (Z) 79 
X,Y OF POINT 88 1 81 
X,Y OF POINT 89 Q) 75 
X,Y OF POINT 9(Z) . 1 91 
X,Y OF POINT 91 1 o·-, wL 
X,Y OF POINT 9·-, .::. 1 o·-· wL.. 
X,Y OF POINT 93 12) 5·-, L.. 
X,Y OF POINT 94 IZl 74 
X,Y OF POINT 95 (Z) 88 
X,Y OF POINT 95 0 5.-, L.. 
X,Y OF POINT 97 0 67 
COEFFICIENT OF CORRELATION = .. 31::::239 
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TABLE A- 9 
LINEAR CORRELATION COEFFICIENT 
PROBLEM #8 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF PONT 1 1 99 
X,Y OF PONT 2 1 ,-,.-, c, ..::. 
X, y OF PONT ..::, 1 77 
X,Y OF PONT li. 1 71 
X,Y OF PONT 5 fZ) 78 
X,Y OF PONT 6 1 BfZl 
X,Y OF PONT 7 1 87 
X,Y OF PONT 8 1 98 
X,Y OF PONT 9 (Z) 9"' L X, y OF PONT 11ZI 1 81 
X,Y OF PONT 11 (Z) 96 
X,Y OF PONT 12 (Z) 92 
X,Y OF PONT 13 1 o·-, w..::. X, y OF PONT ill, 1 95 
X,Y OF PONT 15 1 86 X, y OF PONT i6 1 88 
X,Y OF PONT 17 1 79 
X,Y OF PONT 18 1 81 
X,Y OF PONT 19 1 75 X,Y OF PONT 20 0 91 
X,Y OF PONT 21 l?) 8.-, 
..::. X,Y OF PONT .-, .-, .i!.~ 1 8.-. 
..::. X,Y OF PONT .-.--:r L,_:, (2) 62 X,Y OF PONT 24 0 74 
X,Y OF PONT 25 1 88 X,Y OF PONT 2:6 12) 52 
X,Y OF PONT 27 0 57 X,Y OF PONT 28 l?) 88 
X,Y OF PONT 29 0 E,4 
X,Y OF PONT :3;0 Q) 71 X,Y OF PONT 31 0 78 X,Y OF PONT <',-, 
-·.a::. 1 86 X,Y OF PONT 33 1 70 X,Y OF PONT 3l1. 0 52 X,Y OF PONT 35 0 68 X,Y OF PONT 36 1 75 X,Y OF PONT 37 1 81 X,Y OF PONT 38 1 84 X,Y OF PONT 39 1 75 X,Y OF PONT li.0 1 91 X,Y OF PONT li.1 1 93 X,Y OF PONT li ,.., . .;, 1 78 X,Y OF PONT 4_:;; 1 70 X,Y OF PONT li.4 eJ 83 X,Y OF PONT 45 1 59 X,Y OF PONT li.6 1 76 
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TABLE A- 9 (Continued) 
X,Y OF PONT 4-7 1 67 
X,Y OF PONT 4.8 1 c:--:r ...J .• ) 
X,Y OF PONT 49 1 84 
X., y OF PONT 512) 1 58 
X,Y OF PONT 51 l?l 63 
X,Y OF PONT 52 IZ) 67 
X,Y OF PONT 53 1 68 
X,Y OF PONT 54 1 66 
X,Y OF PONT 55 IZ) 75 
X,Y OF PONT 56 (Z) 85 
X,Y OF PONT 57 1 73 
X,Y OF PONT 58 (2) r ·· ..:..
X,Y OF PONT 59 1 55 
X,Y OF PONT 60 (2) 57 
X,Y OF PONT 61 1 81 
X,Y OF PONT 62 IZl 68 
X,Y OF PONT 63 0 7(2) 
X,Y OF PONT E,£~ 1 50 
X,Y OF PONT 65 0 40 
X,Y OF PONT 56 1 53 
X,Y OF PONT 67 1 71 
X,Y OF PONT 68 0 75 
X,Y OF PONT 59 i. 89 
X,Y OF PONT 70 1 88 
X,Y OF PONT 71. 1 9, ..... 
X,Y OF PONT 72 0 79 
X,Y OF PONT 7, 
·-· 
1 9(2) 
X,Y OF PONT 74. (Z) 84. 
X,Y OF PONT 75 1 86 
X,Y OF PONT 76 1 o --, wL. 
X,Y OF PONT 77 IZ) 69 
X,Y OF PONT 78 1 86 
X,Y OF PONT 79 1 94. 
X,Y OF PONT 80 1 91 
X,Y OF PONT 81 1 87 
X,Y OF PONT o,..., w..::.. 1 89 
X, y OF PONT 83 1 91 
X,Y OF PONT 84 1 88 
X,Y OF POI\IT 85 1 87 
X,Y OF PONT 85 1 97 
X,Y OF PONT 87 1 87 
X,Y OF PONT 88 l?) 57 
X,Y OF PONT 89 1 94 
X,Y OF PONT 91.?J 1 s·-· L 
X,Y OF PONT 91 1 78 
X,Y OF PONT 9,..., L 1 94 
X,Y OF PONT 93 1 85 
X,Y OF PONT 94. l?) 91 
X,Y OF PONT 95 0 78 
X,Y OF PONT 96 (Z) 91 
X,Y OF PONT 97 1 90 
COEFFICIENT OF CORRELATION 
- • 25901 
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TABLE A-10 
LI t'-IEAR CORRELATION COEFFICIENT 
PROBLEM #9 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1 99 
X,Y OF POINT 2 1 o--, w.t.. 
X,Y OF POINT 3 12) 77 
X,Y OF POINT 4 1 71 
X,Y OF POINT c- 0 78 ..i 
X,Y OF POINT E, 1 80 
X,Y OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X, y OF POINT 9 1 92 .. 
X, y OF POINT 10 1 81 
X,Y OF POINT 11 1 96 
X,Y OF POINT 12 1 9 .... , .!.. 
X,Y OF POINT 1< 
-· 
1 82 
X,Y OF POINT 14 1 95 
X,Y OF POINT 15 1 86 
X,Y OF POINT 15 1 88 
X,Y OF POINT 17 12) 79 
X,Y OF POINT 18 1 81 
X,Y OF POINT 19 12) 75 
X,Y OF POINT 2'2'J 1 91 
X,Y OF POINT 21 1 or, w.t.. 
X,Y OF POINT r 1 r 1 .L~ 1 o·-1 w.t.. 
X,Y OF POINT ..... ~ .L .... • 12) 62 
X,Y OF POINT 24 12) 74 
X,Y OF POINT ..-,c;-.t.....J 12) 88 
X,Y OF POINT 26 12) 62 
X,Y OF POINT 27 1 57 
X,Y OF POINT 28 1 88 
X,Y OF POINT 29 1 54 
X,Y OF POINT 30 12) 71 
X,Y OF POINT 31 1 78 
X,Y OF POINT 32 0 86 
X,Y OF POINT << ........... 1 70 
X,Y OF POINT 34 0 c::---. ~L 
X,Y OF POINT -:re-..:•u 1 58 
X,Y OF POINT 35 1 75 
X,Y OF POINT 37 12) 81 
X,Y OF POINT 38 1 84 
X,Y OF POINT 39 1 75 
X,Y OF POINT 40 1 91 
X,Y OF POINT 41 1 9, 
-· X,Y OF POINT 42 12) 78 
X,Y OF POINT 43 1 70 
X,Y OF POINT 44 12) ff < ~· 
X,Y OF POINT 45 0 69 
X,Y OF POINT 46 12) 75 
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TABLE A- 10 (Continued) 
X,Y OF POINT 47 1 E,7 
X,Y OF POINT 48 12) 53 
X,Y OF POINT 4,9 1 84 
X,Y OF POINT 512) 12) 58 
X,Y OF POINT 51 1 63 
X, y OF POINT 52 1 57 
X,Y OF POINT 53 1 58 
X,Y OF POINT 54 IZ) E,E, 
X, y OF POINT 55 1 7E, 
X,Y OF POINT 56 1 85 
X,Y OF POINT 57 12) T:r ..... 
X,Y OF POINT 58 1 72 
X,Y OF POINT 59 0 56 
X,Y OF POINT 60 12) 57 
X,Y OF POINT 61 1 81 
X,Y OF POINT 62 12) 68 
X,Y OF POINT 63 (Z) 70 
X,Y OF POINT 64 1 50 
X, Y OF POINT 65 1 40 
X,Y OF POINT E,E, 12) E,• ..... 
X,Y OF POINT 67 1 71 
X,Y OF POINT 68 1 75 
X,Y OF POINT 59 1 89 
X,Y OF POINT 712) 1 88 
X,Y OF POINT 71 Q) 9-:r 
·-· X,Y OF POINT 72 IZ) 79 
X,Y OF POINT 73 1 90 
X,Y OF POINT 74 12) 84. 
X, y OF POINT 75 0 86 
X,Y OF POINT 75 1 8'-. L 
X,Y OF POINT 77 12) 59 
X,Y OF POINT 78 12) 86 
X,Y OF POINT 79 0 94 
X,Y OF POINT 80 1 91 
X,Y OF POINT 81 1 87 
X,Y OF POINT s·-· L 1 89 
X,Y OF POINT 8• ..... 12) 91 
X,Y OF POINT 84 0 88 
X,Y OF POINT 85 0 87 
X,Y OF POINT 85 1 97 
X,Y OF POINT 87 1 87 X, y OF POINT 88 0 57 
X,Y OF POINT 89 1 94 
X,Y OF POINT 912') 1 o-, 1-1..!. 
X,Y OF POINT 91 12) 78 X, y OF POINT 92 1 94 X, y OF POINT 93 1 85 
X,Y OF POINT 94 0 91 
X,Y OF POINT 95 0 78 
X,Y OF POINT 96 12') 91 X, y OF POINT 97 0 912) 
COEFFICIENT OF CORRELATION = .219731 
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TABLE A- 11 
LINEAR CORRELATION COEFFICIENT 
PROBLEM #10 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1 99 
X,Y OF POINT 2 (2) 8-· ..::. 
X,Y OF POINT 3 1 77 
X,Y OF POINT 4 (2) 71 
X,Y OF POINT 5 12) 78 
X,Y OF POINT 5 12) 812! 
X, y OF POINT 7 1 87 
X, y OF POINT 8 1 98 
X, y OF POINT 9 0 9· ... ..::. 
X, y OF POINT 10 0 81 
X,Y OF POINT 11 . 1 95 
X, y OF POINT 1 "'' L 1 9·-· ..::. 
X,Y OF POINT 13 1 82 
X,Y OF POINT 1l~ 1 95 
X,Y OF POINT 15 1 82 
X,Y OF POINT 15 1 95 
X, y OF POINT 17 (2) 79 
X,Y OF POINT 18 IZ) 81 
X, y OF POINT 19 12) 75 
X,Y OF POINT 20 1 91 
X,Y OF POINT 21 1 o-• wL 
X,Y OF POINT .-,.-. .,,1_,Jf.. 1 82 
X,Y OF POINT 23 1 62 
X,Y OF POINT 24 (2) 74 
X,Y OF POINT 25 12) 88 
X,Y OF POINT 26 (2) 5·-· ..::. 
X, y OF POINT 27 12) 57 
X,Y OF POINT 28 0 88 
X,Y OF POINT 29 1 54 
X, y OF POINT 30 1 71 
X,Y OF POINT 31 1 78 
X,Y OF POINT 7.-, ...:•.t.. IZ) 85 
X, y OF POINT 'Z~ ._,"I,... IZ) 70 
X,Y OF POINT 34 1 a::--• ..JL 
X,Y OF POINT 35 (2) 58 
X, y OF POINT 35 1 75 
X, y OF POINT 37 1 81 
X,Y OF POINT 38 1 84 
X, y OF POINT 39 1 75 
X,Y OF POINT l~0 (2) 91 
X,Y OF POINT 41 l?) 93 
X,Y OF POINT 42 1 78 
X,Y OF POINT 4< ~· 1 70 X, y OF POINT 44 0 o~ w,.::, 
X,Y OF POINT 45 12) 69 
X,Y OF POINT 45 0 75 
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TABLE A- 11 (Continued) 
X,Y OF POINT 47 Ill 67 
X,Y OF POINT 4.8 1 53 
X,Y OF POINT 49 1 84 
X,Y OF POINT 512) 1 58 
X,Y OF POINT 51 0 5, .... 
X,Y OF POINT 52 1 67 
X,Y OF POINT 53 1 68 
X, .y OF POINT 54 1 65 
X,Y OF POINT 55 1 76 
X,Y OF POINT 56 1 85 
X,Y OF POINT 57 fZ) 73 
X,Y OF POINT 58 IZl 7 ... , ,!. 
X,Y OF POINT 59 (Z) 55 
X,Y OF POINT 60 IZl 57 
X,Y OF POINT 61 (Z) 81 
X,Y OF POINT 5~, ..::.. 1 58 
X,Y OF POINT 63 12) 7(2) 
X, y OF POINT 64 12) 5(2) 
X, y OF POINT 65 1 412) 
X, y OF POINT 66 0 63 
X,Y OF POINT 67 0 71 
X,Y OF POINT 68 (Z) 75 
X,Y OF POINT 69 1 89 
X,Y OF POINT 70 C?) 88 
X,Y OF POINT 71 1 9, .... 
X,Y OF POINT r:-· 
-· 
1 79 
X,Y OF POINT T:3_; 1 90 
X,Y OF POINT 74 0 84 
X,Y OF POINT 75 1 86 
X,Y OF POINT 76 IZl o ... , WL. 
X, y OF POINT 77 0 69 
X, y OF POINT 78 (2) 85 
X,Y OF POINT 79 1 94 
X,Y OF POINT 80 Ill 91 
X,Y OF POINT 81 12) 87 
X,Y OF POINT 82 1 89 
X,Y OF POINT 83 1 91 
X,Y OF POINT 8t'.t. 0 88 
X,Y OF POINT 85 0 87 
X,Y OF POINT 86 (2) 97 
X,Y ·oF POINT 87 (Z) 87 
X,Y OF POINT 88 0 67 
X,Y OF POINT 89 1 94 
X,Y OF POINT 9(2) 1 n,.., OL.. 
X, y OF POINT 91 1 78 
X,Y OF POINT 9·-, L.. 1 94 
X,Y OF POINT 9-0· . ..::, 1 85 
X,Y OF POINT 94 (2) 91 
X,Y OF POINT 95 (2) 78 
X,Y OF POINT 96 12) 91 
X,Y OF POINT 97 IZJ 912) 
COEFFICIENT OF CORRELATION = • 0845642 
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TABLE A- 12 
LINEAR CORRELATION COEFFICIENT 
PROBLEM :!*11 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1 99 
X,Y OF POINT .-, ..::. (ZJ n·-, o..::. 
X,Y OF POINT 3 1 77 
X,Y OF POINT 4 (Z) 71 
X,Y OF POINT 5 (Z) 78 
X,Y OF POINT 5 1 80 
X,Y OF POINT 7 1 87 
X, y OF POINT 8 1 98 
X,Y OF POINT 9 (2) 9·-· ..::. 
X,Y OF POINT 1123 1 81 
X,Y OF POINT 11 (2) 95 
X, y OF PO I NT 12 IZi 9 --, ..::. 
X, y OF POINT l.3 1 n ,-, o..::. 
X,Y OF POINT 1/,1. 1 95 
X, y OF POINT 15 1 85 
X, y OF POINT 15 1 88 
X,Y OF POINT 17 0 79 
X, y DF POI I\IT 18 1 81 
X, y ClF POHIT 1 S·l 0 75 
X,Y OF POINT 20 1 95 
X, y OF POINT 21 1 82 
X, y OF POINT 2:: (Z) 82 
X,Y OF POINT .-,-:r· .L~· 0 52 
X,Y OF POINT 2Li. (Z) 74 
X, y OF POINT 25 IZ) 88 
X,Y OF POINT 26 0 52 
X,Y OF POINT 27 Q') 67 
X, y OF POINT 28 0 88 
X,Y m=- POINT ~:9 1 64 
X,Y OF POINT 2:0 1 71 
X,Y OF POINT :-3;1 1 78 
X,Y OF POINT 32 1 85 
X,Y OF POINT Z"":!" ._,._. 1 70 
X,Y OF POINT ~· li .:; . . (2) c::·.-, ._J..::. 
X,Y OF POI I\IT 35 1 68 
X,Y OF POINT :3;5 0 75 
X, y OF POINT 37 Ill 81 
X,Y OF POINT :::::8 (ZJ 84 
X,Y OF' POINT ~59 0 75 
X,Y OF POINT 40 1 91 
X,Y OF POINT lJ.1 1 93 
X, y OF POINT 4.2 (2) 78 
X,Y OF POINT 43 0 70 
X, y OF POINT 4£~ 0 83 
X, y OF POINT 45 0 59 
X,Y OF POINT 46 1 75 
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TABLE A- 12 (Continued) 
X,Y OF PO II\IT 47 (2) 57 
X,Y OF POINT . 48 12) 53 
X,Y OF POINT 49 1 84 
X,Y OF POINT 50 0 58 
X, y OF POINT 51 0 5,· ~· 
X,Y OF POINT c---, ,.Jk 0 67 
X,Y OF POINT CC7 ~...:· f2l 68 
X, y OF POINT 54 0 65 
X,Y OF POINT 55 1 75 
X,Y OF POINT 55 1 85 
X, y OF POINT ,:::•-, ,.J { IZ) 7-,.· ~· 
X,Y OF POINT 58 1 72 
X,Y OF POINT 59 0 56 
X,Y OF POINT 512) 0 57 
X,Y OF POINT 61 1 81 
X, y OF POINT 52 1 58 
X,Y OF PO I I\IT 53 1 7© 
X,Y OF POINT 54 0 50 
X, y OF POINT 55 0 40 
X,Y OF POINT 55 (Z) 53 
X,Y OF POINT 57 1 71 
X,Y OF POINT 58 0 75 
X,Y OF POINT 59 1 89 
X,Y OF' POINT 70 !2l 88 
X,Y OF POINT 71 1 93 
X,Y OF POINT r:.· 
-· 
!2l 79 
X,Y OF POINT 73 1 90 
X, y OF POINT 74. 0 Bl!. 
X,Y OF POINT 75 IZ) 85 
X,Y OF POINT 75 0 
,....,.-, 
CJ,/;.. 
X,Y OF POI I\IT 77 0 59 
X, y OF POINT 78 0 85 
X, y OF POINT 79 0 94 
X, y OF POINT 80 12) 91 
X, y OF PO HIT 81 1 87 
X, y OF PO I I\IT 8.-. L 0 99 
X,Y OF POINT 83 0 91 
X, y OF PO I I\IT 8L1. 0 88 
X,Y OF POINT 85 1 87 
X,Y OF POINT 86 (Z) 97 
X,Y OF POINT 87 0 87 
X,Y OF POINT 88 0 57 
X,Y OF POINT 89 1 94 
X, y OF POINT 90 1 82 
X,Y OF POINT 91 (Z) 78 
X,Y OF POINT 92 IZ) 94 
X,Y OF POINT 9-· ..::, 0 85 
X, y OF POINT 9li. (Z) 91 
X,Y OF POINT 95 0 78 
X,Y OF POINT 95 IZ) 91 
X, y OF POII\IT 97 0 90 
COEFFICIENT OF CORRELATION = .234034 
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TABLE A- 13 
LINEAR CORRELATION COEFFIC I ENT 
PROBLEM # 12 
RAW SCORE 1983 REGENTS EXAM X,Y OF POINT 1 1 99 
X,Y OF POINT .-. L. 1 · 82 
X,Y OF POINT 3 1 77 X, y OF POINT t.i. 1 71 
X,Y OF POINT 5 1 78 
X,Y OF POINT 5 0 80 
X,Y OF POINT 7 1 87 
X,Y OF POINT 8 12) 98 
X, y OF PO I NT 9 1 92 X, y OF POINT 10 © 81 
X1 Y OF POINT 11 1 95 
X,Y OF POINT 1--::• ..... 1 9--· 
..:.. X, y OF POINT 1 ..,. ...:, 1 82 
X,Y OF POINT 1 lt. 1 95 X, y OF POil'ff 15 1 85 
X,Y OF POINT 15 1 88 
X,Y OF POINT 17 1 79 X, y OF POINT 18 0 81 
X,Y OF POINT 19 1 75 
X,Y OF POINT ~:IZ) 1 91 
X,Y OF POINT 21 © o ·-· wL. 
X,Y OF POINT 22 1 s--· 
..:.. 
X,Y OF POINT 22; 12) 52 
X,Y OF POINT 2L1. © 7!.J. 
X,Y OF POINT .-,c::-~\.,o, l?) 88 
X,Y OF POINT 25 IZl 62 
X,Y OF POINT 27 0 57 X,Y OF POINT ~~8 1 88 X,Y OF POINT 29 1 5!.J. 
X,Y OF POINT 30 ei 71 
X,Y OF POINT :;:; 1 1 78 
X,Y OF POINT 32 0 85 X,Y OF PDINT ~"":!· 
·-'·-·· 
12) 70 X, y OF POINT 34. C?) 52 X,Y OF POINT 35 © 58 X, y OF POINT 35 1 75 X,Y OF POINT 37 1 81 
X,Y OF POINT 38 1 84 
X,Y OF POINT 39 0 75 
X,Y OF POINT 41Zl © 91 
X,Y OF POINT 41 1 92 
X,Y OF POINT 4'"'' ..:.. 1 78 X,Y OF POINT 4.3 1 70 X,Y OF POINT 4./.J. 12) 83 
X,Y OF POINT 45 (2) 59 X,Y OF POINT t.i.E, C?) 76 
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TABLE A-13 (Continued) 
X,Y OF POINT L,.7 1 57 
X, y OF POINT Li.8 0 c:·7 ...J...:, 
X, y OF POINT 49 1 84 
X, y OF POINT 50 IZl 58 
X,Y OF POINT 51 0 5-;r ~· X, y OF POINT C' ·-, ~.a::. IZ) 57 
X,Y OF POINT C"-:1' ~~' 0 68 
X, y OF POINT 5L,. IZ) 55 
X,Y OF POINT c::-c:· ,.J..J 1 75 
X,Y OF POINT 55 1 85 
X, y OF POINT 57 [Z) 7-::· ~· X, y OF POINT 58 0 72 
X,Y OF POINT 59 0 55 
X, y OF POINT 512) 12) 57 
X,Y OF POINT 51 0 81 
X,Y OF POINT 5:2 1 58 
X,Y OF POINT 63 IZl 70 
X,Y OF POINT 54 1 50 
X, y OF POINT 55 IZl L,.e) 
X,Y OF POINT 65 [Z) 53 
X,Y OF POINT E,7 IZl 71 
X,Y OF POINT 58 1 75 
X, y OF POINT 59 1 89 
X,Y OF POINT 70 12) 88 
X,Y OF POINT 71 1 9-:,· ...;, 
X,Y OF POINT 7'"• ..::. 1 79 
X, y OF POINT 7-· .;: .. 1 90 
X,Y OF POINT 74. 0 84. 
X,Y OF POINT 75 0 C 85 
X, y OF POINT 75 0 8'"' ..::. 
X,Y OF POINT 77 1 E,9 
X,Y OF POINT 78 0 85 
X,Y OF POINT 79 1 94 
X,Y OF POINT 80 0 91 
X,Y OF POINT 81 1 87 
X,Y OF POINT 8.-. ..::. 0 89 
X, y OF POINT ff"" ..::. 12) 91 
X,Y OF POINT BL,. IZl 89 
X, y OF POINT 85 12) 87 
X,Y OF POINT 85 0 97 
X,Y OF POINT 87 [Z) 87 
X,Y OF POINT 88 1 57 
X,Y OF POINT 89 1 94 
X,Y OF POINT 90 [Z) 8.-. ..::. 
X,Y OF POINT 91 0 78 
X,Y OF POINT 9:2 1 94 
X,Y OF POINT 93 1 85 
X,Y OF POINT 9Li. 0 91 
X, y OF POINT 95 1 78 
X,Y OF POINT 95 1 91 
X,Y OF POINT 97 1 90 
COEFFICIENT OF CORRELATION = .277048 
72 
L-
TABLE A-14 
LINEAR CORRELAT I ON COEFFICIENT 
PROBLEM #13 
RAt.J SCORE 1983 REGENTS EXAM X,Y OF POINT 1 1 99 X,Y OF POINT 2 1 O '"• w..::. X,Y OF POINT '< ._, 1 77 X,Y OF POINT 4. (Z) 71 X,Y OF POINT c· ..., 1 78 X,Y OF POINT 6 12) 8(Z) 
X,Y OF POINT 7 1 87 X,Y OF POINT 8 1 98 X,Y OF POINT 9 (Z) 9--· 
..::. X,Y OF POINT le) IZ) 81 X,Y OF POINT 11 1 96 X,Y OF POINT 1--::· .... 1 92 X,Y OF POINT 13 1 0'"• w..::. x. y OF POINT 14. 1 95 X,Y OF POINT 15 (2) 86 x. y OF POINT 16 1 88 X,Y OF POINT 17 IZ) 79 X,Y OF POINT 18 IZ) 81 X,Y OF POINT E3 IZ) 75 x. y OF POINT 20 1 91 X,Y OF POINT 21 (Z) s·-· 
..::. x. y OF POINT :22 (Z) 82 X,Y OF POINT .-,-:r ~-t 1 E,2 
X,Y OF POINT 24 (Z) 74 X,Y OF POINT .-,C" ..!.....J (Z) 88 X,Y OF POINT 26 IZ) 62 X,Y OF POINT 27 (Z) 57 X,Y OF POINT 28 (Z) 88 X,Y OF POINT 29 12) 54 x. y OF POINT 30 IZ) 71 X,Y OF POINT 31 1 78 X,Y OF POINT 32: 1 86 X,Y OF POINT 33 IZ) 71Zl X,Y OF POINT 3l1. IZ) c::- .-, 
.J..::. x. y OF POINT 35 IZ) 68 X,Y OF POINT :-,:;;5 IZ) 75 X,Y OF POINT :-$7 (Z) 81 X,Y OF POINT - ·o . .::.u IZ) 84 X,Y OF POINT :3;9 (Z) 75 x. y OF POINT [i.lZ) 1 91 X,Y OF POINT 4.1 1 93 X, Y OF POINT 4·-· ..::. 12) 78 X,Y OF POINT 4'< .... IZ) 712) 
X,Y OF POINT 44 12) ,.,....,. o...:, X,Y OF POINT 4c· . ..., (Z) 59 X,Y OF POINT 46 1 76 
73 
TABLE A- 14 (Continued) 
X, y OF POINT l~7 IZl 67 
X, y OF POINT 48 IZl 53 
X,Y OF POINT 49 0 84 
X,Y OF POINT 50 IZ) 58 
X, y OF POINT 51 0 63 
X, y OF POINT ,:;- ..-, ..JL 1 57 
X,Y OF POINT 53 0 68 
X, y OF POINT 54 12) 65 
X,Y OF POINT 55 Q) 75 
X, y OF POINT 55 0 85 
X, y OF POINT 57 12) 73 
X,Y OF POINT 58 IZl 72 
X,Y OF POINT 59 0 55 
X,Y OF POINT 61Zl Cl) 57 
X,Y OF POINT 61 1 81 
X,Y OF POINT 62 1 68 
X,Y OF POINT 5-· . .::, IZ) 70 
X,Y OF POINT 64 IZl 50 
X,Y OF POINT 55 1 4121 
X,Y OF POINT 56 0 63 
X, y OF POINT 57 i2) 71 
X, y OF POINT 68 0 75 
X,Y OF POII\IT 59 (Z) 89 
X, y OF POINT 70 12) 88 
X, y OF POINT 71 1 93 
X,Y OF POINT 72 1 79 
X,Y OF POINT 73 1 90 
X, y OF POINT 7l~ (2) 84 
X,Y OF POINT 75 i2) 86 
X,Y OF POINT 76 1 o·-· w..::. 
X, y OF POINT 77 1 69 
X,Y OF POINT 78 1 86 
X,Y OF POINT 79 1 94 
X,Y OF POINT 81Zl 1 91 
X,Y OF POINT 81 1 87 
X, y OF POINT 82 1 89 
X,Y OF POINT 83 IZ) 91 
X,Y OF POINT 84 1 88 
X,Y OF POINT 85 IZl 87 
X,Y OF POINT 85 1 97 
X,Y OF POINT 87 1 87 
X,Y OF POINT 88 IZ) 67 
X,Y OF POINT 89 1 94 
X,Y OF POINT 9(2) 1 M•-, O.L. 
X,Y OF POINT 91 1 78 
X, y OF POINT 92 0 94 
X, y OF POINT 93 1 85 
X,Y OF POINT 9l~ IZ) 91 
X,Y OF POINT 95 0 78 
X,Y OF POINT 95 IZl 91 
X,Y OF POINT 97 1 90 
COEFFICIENT OF CORRELATION = . 373859 
74 
TABLE A-15 
LINEAR CORRELATION COEFFICIENT 
PROBLEM #14. 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 0 99 
X,Y OF POINT 2 l?) s·-· .L. 
X, y OF POINT < 
-· 
0 77 
X, y OF POINT l~ 0 71 
X,Y OF POINT 5 1 78 
X,Y OF POINT 6 0 812) 
X, y OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X, y OF POINT 9 12) 92 
X,Y OF POINT 10 12) 81 
X, y OF POINT 11 1 96 
X, y OF POINT 1 ·-· .L. 1 9·-· .L. 
X,Y OF POINT 1-r ..::, 0 o·-· w..::.. 
X,Y OF POINT ll~ 1 95 
X,Y OF POINT 15 (Z) 85 
X,Y OF POINT 16 0 88 
X,Y OF POINT 17 0 79 
X,Y OF POINT 1.8 (2) 81 
X,Y OF POINT 19 (2) 75 
X,Y OF POINT 20 1 91 
X,Y OF POINT 21 0 o.-, w.L 
X,Y OF POINT 22 f2) o.-, ,::,.::.. 
X, y OF POINT 23 0 62 
X,Y OF POINT 24 0 74. 
X, y OF POINT .-.c::-.L..J (Z) 88 
X,Y OF POINT 25 0 5·-· .L. 
X,Y OF POINT 27 f2) 67 
X,Y OF POINT 28 1 88 
X,Y OF POINT 29 1 64 
X,Y OF POINT 30 12) 71 
X,Y OF POINT 31 (Z) 78 
X,Y OF POINT 32 (Z) 85 
X, y OF POINT 33 (2) 70 
X,Y OF POINT 34 12) 52 
X,Y OF POINT 7C:-...:,.,J 0 58 
X,Y OF POINT 35 Ill 75 
X, y OF POINT 37 0 81 
X,Y OF POINT 38 (Z) 8li. 
X,Y OF POINT 39 12) 75 
X,Y OF POINT 40 1 91 
X,Y OF POINT 41 1 93 
X,Y OF POINT li .-, . .,:;:.. 0 78 
X,Y OF POINT l~3 0 70 
X,Y OF POINT 4l1. 12) o-w,.::, 
X,Y OF POINT 45 Ill 59 
X, y OF POINT 46 1 76 
75 
TABLE A- 15 (Continued) 
X,Y OF POINT 47 0 57 X,Y OF POINT 48 12) C:-""< 
...J._. X,Y OF POINT 49 0 8~-X,Y OF POINT 50 12) 58 X,Y OF POINT 51 1 53 X,Y OF POINT 5L: 1 57 X,Y OF POINT 5:3: 0 58 X,Y OF POINT 54 1 55 X,Y OF POINT 55 IZ) 75 X,Y OF POINT 55 IZ) 85 X,Y OF POINT 57 12) 73 X,Y OF POINT 58 {Z) 72 X,Y OF POINT 59 Ql 55 X,Y OF POINT 50 IZ) 57 X,Y OF POINT E,1 1 81 X,Y OF POINT 5·-· .,,::. IZ) 58 X,Y OF POINT 5-:•· . ..:, e) 70 X,Y OF POINT 54 e) 50 X,Y OF POINT 65 (2) 40 X,Y OF POINT 65 (Z) E,< 
·-· X,Y OF POINT 57 IZ) 71 X, y OF POINT 68 0 75 X,Y OF POINT 59 1 89 X,Y OF POINT 712) 1 88 X,Y OF POINT 71 0 9<" 
·-· X, y OF POINT 72 0 79 X,Y OF POINT 7-:• ._;, 1 90 X,Y OF POINT 7/.J. 1 84 X, y OF POINT 75 1 85 X,Y OF POINT 75 (2) ,-,.-, 0~ X,Y OF POINT 77 1 59 X, y OF POINT 78 0 85 X,Y OF POINT 79 1 94 X, y OF POINT 80 IZ) 91 X,Y OF POINT 81 1 87 X, y OF POINT o·-, \.JL IZ) 89 X,Y OF POINT o-:i-\..I•-' 0 91 X,Y OF POINT 84 {Z) 88 X,Y OF POINT 85 0 87 X,Y OF POINT 85 1 97 X, y OF POINT 87 1 87 X, y OF POINT 88 0 57 X, y OF POINT 89 1 94 X,Y OF POINT 90 1 ,-,.-, OL. X, y OF POINT 91 (Z) 78 X,Y OF POINT 92 1 94 X,Y OF POINT 9·~ . ..::, 1 85 X,Y OF POINT 94 (2) 91 X, y OF POINT 9c:· .. 1 0 78 X,Y OF POINT 95 IZ) 91 X,Y OF POINT 97 0 90 
COEFFICIENT OF CORRELATION = • 3LJ.71Zl52 
76 
TABLE A-15 
LINEAR CORREL.rHION COEFFICIENT 
PROBLEM #18 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 1 99 
X,Y OF POINT 2 (Z) n~, OL. 
X,Y OF POINT 3 12) 77 
X,Y OF POINT 4 12) 71 
X,Y OF POINT 5 1 78 
X,Y OF POINT E', (Z) 80 
X, y OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X,Y OF POINT 9 0 92 
X,Y OF POINT 112) 1 81 
X,Y OF POINT 11 1 96 
X,Y OF POINT 12 (2) 9~, L 
X,Y OF POINT 13 1 82 
X,Y OF POINT 14 1 95 
X,Y OF POINT 15 1 85 
X,Y OF POINT 16 1 88 
X, y OF POINT 17 (2) 79 
X,Y OF POINT 18 1 81 
X,Y OF POINT 19 (Z) 75 
X,Y OF POINT 2(2') (Z) 91 
X,Y OF POINT 21 1 82 
X,Y OF POINT .-.. -. .L..::.. 1 n ,-. O.L 
X,Y OF POINT 23 (Z) 5·-, L 
X,Y OF POINT 2L~ 1 74 
X,Y OF PO I NT 25 (2) 88 
X,Y OF POINT 25 1 52 
X,Y OF POINT 27 1 57 
X, y OF POINT ~:8 1 88 
X, y OF POINT 29 (2) 54 
X,Y OF POINT 3(2) IZJ 71 
X,Y OF POINT 31 1 78 
X,Y OF POINT 7.-, ...:,~ 1 85 
X,Y OF POINT "<'"< 
·-··-· 
1 71Zl 
X,Y OF POINT 3L~ (2) z::-.-, ...J.£.. 
X,Y OF POINT 35 (Z) 68 
X,Y OF POINT 36 1 75 
X, y OF POINT 37 1 81 
X, y OF POINT 38 1 84 
X,Y OF POINT 39 1 75 
X,Y OF POINT 40 1 91 
X,Y OF POINT 41 1 93 
X,Y OF POINT 4·-, L 1 78 
X,Y OF POINT 4-:r 
·-' 1 70 
X,Y OF POINT 44 0 83 
X,Y OF POINT 45 (Z) 59 
X,Y OF POINT 45 1 75 
77 
TABLE A- 16 (Continued) 
X,Y OF POINT 47 1 57 
X,Y OF POINT 48 1 53 
X,Y OF POINT 49 1 BL~ 
X,Y OF POINT 5{Z) 1 58 
X, y OF POINT 51 IZ) 53 
X,Y OF POINT k ·-, ;.J L 1 57 
X,Y OF POINT 53 1 58 
X,Y OF POINT 54 {Z) 55 
X,Y OF POINT 55 IZ) 75 
X,Y OF POINT 55 1 nc::-C,,.J 
X,Y OF POINT 57 IZ) 73 
X,Y OF POINT 58 IZ) 7 ~, L 
X,Y OF POINT 59 12) 55 
X, y OF POINT 50 12) 57 
X,Y OF POINT 61 1 81 
X,Y OF POINT 52 IZ) 58 
X, Y OF POINT 5-:r 
'"' 
1 70 
X,Y OF POINT E,Li. 1 512) 
X, y OF POINT 65 IZ) 40 
X, y OF POINT 55 IZ) 63 
X, y OF POINT 57 1 71 
X, y OF POINT 58 IZ) 75 
X, y OF POINT 59 1 89 
X, y OF POINT 7(2) 1 88 
X, y OF POINT 71 • 93 J. 
X,Y OF POINT 72 1 79 
X,Y OF POINT 7-· . .::. 1 90 
X,Y OF POINT 7L1. 1 84 
X, y OF POINT 75 1 86 
X,Y OF POINT 75 1 o ·-, wL 
X, V OF POINT 77 1 59 
X,Y OF POINT 78 Q) Bf, 
X,Y OF PD I f\lT 79 1 9Li. 
X,Y OF POINT 80 0 91 
X,Y OF POII\IT 81 1 87 
X,Y OF POINT 82 1 89 
X, y OF POINT 83 1 91 
X, y OF POINT 84. 1 88 
X, y OF POINT 85 1 87 
X, y OF POINT 85 1 97 
X,Y OF POINT 87 0 87 
X,Y OF POINT 88 Q) 57 
X,Y rn=- POINT 89 1 94 
X, y OF POINT 90 1 or, w .L 
X,Y OF POINT 91 1 78 
X,Y OF POINT 9·-· L 0 9Li. 
X,Y OF POINT 9~; 1 85 
X,Y OF POINT 9L1. 1 91 
X,Y OF POINT 95 1 78 
X,Y OF POINT 95 1 91 
X,Y OF POINT 97 1 90 
COEFFICIENT OF CORRELATION = • 31 2 97 
78 
TABLE A-17 
LINEAR CORRELATION COEFF IC I El'ff 
PROBLEM #19 
RA~.J SCORE 1983 REGENTS EXAM 
X, y OF POINT 1 0 99 
X, y OF POINT 2 0 8.-. L 
X,Y OF POINT ..,. 0 77 ,.:, 
X, y OF POINT 4 0 71 
X, y OF POINT 5 0 78 
X,Y OF POINT 6 0 80 
X,Y OF POINT 7 1 87 
X,Y OF POINT 8 0 98 
X, y OF POINT 9 0 9·-· L 
X,Y OF POINT 10 1 81 
X,Y OF POINT 1 1 1 95 
X, y OF POINT 1 :.7:: 1 9·-, L 
X, y OF POINT 1 .,. ,.:, 1 o--, <-JL 
X, y OF POINT 14. 1 95 
X,Y OF POINT 1 :) 1 85 
X, y OF POINT 15 l?i 88 
X, y OF POINT 17 0 79 
X,Y OF POINT 18 1 81 
X,Y OF POINT 19 (Z) 75 
X,Y OF POINT ~~0 1 91 
X, y OF POINT 21 1 82 
X,Y OF POINT 2~: (Z) 82 
X, y OF POINT 2:2:: 1 5r, L 
X,Y OF PD I I\IT 2l1. 0 74 
X, y OF POINT .- ,c::· L.. '-' 1 88 
X, y OF PO I I\IT 25 1 5r, L 
X,Y OF POINT 27 IZ) 57 
X,Y OF POINT 28 1 88 
X,Y OF POINT 29 (Z) 54. 
X, y OF POINT :::::0 12) 71 
X,Y OF POINT 31 1 78 
X,Y OF POINT 32 0 85 
X, y OF POINT ~~ . .::,..::, 0 7(2) 
X, y OF POII\IT 3lJ. 1 52 
X, y OF POINT 35 IZ) 58 
X,Y OF POINT 36 12) 75 
X,Y OF POINT 37 1 81 
X, y OF POINT ~;s IZ) 84 
X,Y OF POINT 39 (Z) 75 
X,Y OF POINT ldZ) IZ) 91 
X, y OF POINT 41 1 93 
X, y OF POINT 4-· L.. 1 78 
X,Y OF POINT 4.3 1 70 
X,Y OF POINT 4.4. 12) 83 
X,Y OF POINT 4.5 Ill 59 X, y OF POINT 4.5 1 75 
X,Y OF POINT 47 IZ) 57 
79 
TABLE A- 17 (Continued) 
X,Y OF POINT Li.8 1 C:"7' ,.J..;, 
X,Y OF POINT 49 1 Blt. 
X,Y OF POINT 512) 1 58 
X,Y OF POINT 51 1 5, ..... 
X,Y OF POINT c---, ,.JL.. 1 67 
X,Y OF POINT c:--:r ..J . ..:, 0 58 
X,Y OF POINT 54 (Zj 65 
X,Y OF POINT 55 IZ) 76 
X,Y OF POINT 56 1 Oc:' w,.J 
X,Y OF POIJ\IT 57 12) 7-::_: 
X,Y OF POINT 58 0 72 
X,Y OF POINT 59 1 55 
X, Y OF POINT E,(2) 1 57 
X,Y OF POINT 61 IZ) 81 
X,Y OF POINT 5:? 0 68 
X, y OF POINT ,, 5~· ..... 12) 70 
X, y OF POINT 6l1. 12) 50 
X,Y OF POINT 65 0 LJ. l?) 
X,Y OF POINT 65 12) 5-:•· ._:, 
X,Y OF POINT 57 1 71 
X,Y OF POINT 68 0 75 
X,Y OF POINT 59 1 89 
X,Y OF POINT 70 1 88 
X, y OF POINT 71 1 93 
X, y OF POINT 7·-· L.. 12) 79 
X,Y OF POINT 73 © 912) 
X,Y OF POIJ\IT 7 Li. 1 8lt. 
X,Y OF POINT 7c:· ~, 0 86 
X,Y OF POINT 76 0 8'"' L..
X,Y OF POIJ\IT 77 0 59 
.x, y OF POINT 78 (Zj 86 
X,Y OF POINT 7'.::) 1 94 
X,Y OF POINT 80 1 91 
X,Y OF PO I J\IT 81 1 87 
X, y OF POINT n,-, o..::. 1 89 
X,Y OF POINT o-:i· w ,..:, 1 87 
X,Y OF PD I J\IT 8l1. 1 89 
X, y OF POINT 85 0 87 
X,Y OF PO I J\IT 85 (Z) 97 
X,Y OF POINT 87 0 87 
X,Y OF POINT 88 12) 57 
X,Y OF POINT 89 1 94 
X, y OF POINT 90 IZ) 82 
X,Y OF POINT 91 • 78 J. 
X,Y OF POINT 92 1 94 
X, y OF POINT 93 12) 85 
X, y OF POINT 9l~ (Zj 91 
X,Y OF POINT 95 12) 78 
X,Y OF POINT 96 1 91 
X,Y OF POINT 97 0 90 
COEFFICIENT OF CORRELATION = . 1::9485 
80 
TABLE A-18 
LINEAR CORRELATION COEFFICIENT 
PROBLEM #2(2) 
RAW SCORE 1983 REGENTS EXAM 
X,Y OF POINT 1 C?l 99 
X,Y OF POINT 2 (Z) s--· .:.. 
X,Y OF PD I I\IT 3 (Z) 77 
X,Y OF POINT Li. (2) 71 
X,Y OF POINT 5 (Z) 78 
X,Y OF POINT 6 1 812) 
X,Y :OF POINT 7 1 87 
X,Y OF POINT 8 1 98 
X,Y OF POINT 9 1 9·-, .:.. 
X,Y OF POINT 1 (2) (Z) 81 
X,Y OF POINT 11 • 96 J. 
X,Y OF POINT 1 ';• 
-· 
(Z) 92 
X,Y OF POINT 1 ::::: IZ) 82 
X, Y OF POII\IT 1 Li. 1 95 
X,Y OF POINT 1 c:· .. , 1 85 
X,Y OF POINT 16 0 88 
X,Y OF POINT 17 (2) 79 
X,Y OF POINT 18 (Z) 81 
X,Y OF POINT 19 0 75 
X,Y OF POINT 20 IZ) 91 
X,Y OF POINT 21 1 s·-· .:.. 
X,Y OF POINT 22 © 82 
X,Y OF POINT 23 Q) 52 
X,Y OF POINT 24 (2) 74 
X,Y OF POINT r,c:-£.....J eJ 88 
X,Y OF POINT 26 (Z) 5'"' .:.. 
X,Y OF POINT 27 Q) 67 
X,Y OF POINT 28 © 88 
X,Y OF POINT 29 (Z) 54 
X, y OF POINT 30 © 71 
X, y OF POINT 31 (Z) 78 
X, y OF POINT 32 (Z) 86 
X,Y OF POINT 33 1 7(2) 
X,Y OF POINT 3L~ IZ) 52 
X,Y OF POINT <' C' 
·-'"-' 
(Z) 68 
X,Y OF POINT 36 1 75 
X,Y OF POINT 37 (Z) 81 
X,Y OF POINT ,o ._,..., 1 84 
X,Y OF POINT 39 Q) 75 
X,Y OF POINT 4(2) 1 91 
X,Y OF POINT 41 1 9-:r ·-· 
X, y OF POINT 42 1 78 
X,Y OF POINT 43 (Z) 7(2) 
X, y OF POINT 41.!. (Z) O<" w._, 
X,Y OF POINT 45 © 69 
X,Y OF POINT i'.~6 IZ) 76 
81 
TABLE A- 18 (Continued) 
X, y OF POINT 47 IZ) 57 X, Y OF POINT 4.8 0 53 X,Y OF POINT 49 IZ) 84 X,Y OF POINT 50 IZ) 58 X,Y OF PO I NT 51 IZ) 53 X, y OF POINT &::"·-, ..JL 1 67 X,Y OF POINT 53 IZ) 68 X,Y OF POINT 54 IZ) 66 X,Y OF POINT 55 IZl 76 X,Y OF POINT 56 1 85 X, y OF POINT 57 0 7~· .::, X,Y OF PO I NT 58 12) 72 X,Y OF POINT 59 IZ) 55 X,Y OF POINT 512) IZ) 57 X,Y OF POINT 61 Q) 81 X,Y OF POINT 62 IZ) 68 X,Y OF POINT 5-::-
·-· 
IZ) 7© X,Y OF POINT 54 IZ'J 50 X,Y OF PO I NT 65 IZ) 40 X,Y OF POINT 66 0 63 X,Y OF POINT 67 (2) 71 X,Y OF POINT 68 IZ) 75 X,Y OF POINT 59 0 89 X, y OF POINT 70 1 88 X,Y OF POINT 71 0 9< 
·-· x; v OF POINT 72 (2) 79 X,Y OF POINT 73 (2) 9(2) X, y OF POINT 74 1 84 X,Y OF POINT 75 1 85 X,Y OF POINT 76 0 o,;, w .. X,Y OF POINT 77 iZ) 69 X,Y OF POINT 78 0 85 X,Y OF POINT 79 0 94 X, y OF POINT 80 (2) 91 X,Y OF POINT 81 (2) 87 X, y OF POINT o·-, w L. (2) 89 X,Y OF POINT 83 IZl 91 X,Y OF POINT 84 0 88 X,Y OF POINT 85 IZ) 87 X,Y OF POINT 85 1 97 X,Y OF POINT 87 1 87 X,Y OF POINT 88 0 57 X, y OF POINT 89 1 94 X, y OF POINT 91Zl 1 82 X, y OF POINT 91 IZ) 78 X, y OF POINT 9""' L. IZ) 94 X,Y OF POINT 9-:r 
·-· 
(2) 85 X,Y OF POINT 94 1 91 X,Y OF POINT 95 IZ) 78 
I 
X,Y OF POINT 96 0 91 i X,Y OF POINT 97 1 90 COEFFICIENT OF CORRELATION = . 357297 
TABLE 1-19 
KUDER-RICHARDSON COEFFICIENT OF ITEM 
TO TOTAL TEST RELIABILITY 
82 
(Ten Selected ProbleMs from Toledo Math-Ski I Is Subset) 
NUMBER OF SUBJECTS: 21 
NUMBER OF TEST ITEMS: 11Zl 
MINIMUM RESPONSE: 1 
AVERAGE SCORE: 
AVERAGE PERCENT: 
STANDARD DEV.: 
RELIABILITY: . 
c1rn-21ZJ) 
STANDARD ERROR: 
ITEM l~EY 
1. 3 
,., 
L. 4 
3. 3 
4. .-. ,!.. 
c:- 1 ..J, 
5. 1 
7. 2 
8. 2 
9. 1 
10. 1 
PROPORTION 
CORRECT 
0. 8112) 
0. 524 
0.476 
IZJ. 571 
IZ). 557 
12). 757 
0. 714. 
(2). 429 
0.429 
(Z), 429 
5.810 
58.12)95 
0.824 
1. L~35 
DISCRIMINATION 
INDEX 
IZJ.517 
0.534 
IZl. 528 
0. 579 
(2). 727 
IZ). 512)8 
12). 755 
0.527 
0.593 
0.593 
STUDENT 
NUMBER 
-------
1 
,.., 
..::.. 
3 
4 
5 
5 
7 
8 
9 
1 Q) 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
.-,.-, 
L..~ 
:2~3 
TABLE A-212) 
PILOT TEST IV DATA 
PILOT LAWSON TOLEDO 
TEST SUBSET SUBSET 
SCORE SCORE SCORE 
------- -------·- -------
9 3 5 
11 5 5 
13 4 9 
8 4 4 
9 4 C:" ..J 
11 5 6 
15 5 10 
3 2 1 
9 ..,. 5 ._:, 
5 l'.,. 1 
1 (Z) ..,. 7 ,..:, 
5 5 1 
1< r::.· 8 
-· 
.., 
13 l~ 9 
11 4 7 
5 4 1 
11 3 8 
7 4 . .::, 
1 Q) ti. 5 
9 4 5 
13 5 8 
15 5 10 
:l 3 5 8 
REGENTS . 
GRADE 
---------
80 
84. 
9(Z) 
84 
88 
91 
87 
T-· 
..::.. 
89 
51 
73 
75 
93 
9 ·-;, 
-· 57 
57 
80 
75 
73 
85 
97 
91 
80 
------------------------------------------
83 
84 
TABLE A-21 
LINEAR CORRELATION COEFFICIENT 
PILOT TEST IV vs. 1985 REGENETS EXAMINATION 
RAW SCORE 1985 REGENTS EXAM 
X,Y OF POINT 1 9 80 
X,Y OF POINT .-, L 11 84 
X, y OF POINT < ..... 13 912) 
X,Y OF POINT 4 8 84. 
X,Y OF POINT 5 9 88 
X,Y OF POINT 6 1 1 91 
X,Y OF POINT 7 15 87 
X,Y OF POINT 8 3 7·-· L 
X,Y OF POINT 9 9 89 
X,Y OF POINT 10 5 51 
X,Y OF POINT 11 112') 73 
X,Y OF POINT 1 ·-, L 5 75 
X,Y OF POINT 13 13 93 
X,Y OF POINT 14 13 g--· L 
X,Y OF POINT 15 11 57 
X,Y OF POINT 16 5 57 
X,Y OF POINT 17 11 80 
X,Y OF POINT 18 7 75 
X,Y OF POINT 19 10 7< ,._, 
X,Y OF POINT 212'J 9 86 
X,Y OF POINT 21 1~: 97 
X,Y OF POINT 22 15 91 
X,Y OF POINT .-,..,. .,!_._:, 13 80 
COEFFICIENT OF CORRELATION = • 589251 
85 
TABLE A-22 
LINEAR CORRELATION COEFFICIENT 
PILOT TEST IV (TOLEDO SUBSET) VS. 1985 REGENTS EXAM 
RAW SCORE 1985 REGENTS EXAM 
X, y OF POINT 1 6 80 
X,Y OF POINT .-. .L 6 84 
X, y OF POINT T 
-· 
9 90 
X,Y OF POINT 4 4 84 
X, y OF POINT 5 5 88 
X,Y OF POINT 6 6 91 
X,Y nr-ur POINT 7 10 87 
X,Y OF POINT 8 1 7'"• ,!.. 
X, y OF POINT 9 5 89 
X,Y OF POINT 10 1 51 
X, y OF POINT 11 7 73 
X, y OF POINT 1 ~· .,_ 1 75 
X, y OF POINT .. 1 ~· 
-· 
8 9< 
-· X, y OF POINT 1 l~ 9 92 
X, y OF POINT 15 7 67 
X, y OF POINT 16 1 57 
X, y OF POINT 17 8 80 
X,Y OF POINT 18 3 75 
X, y OF POINT 19 6 73 
X,Y OF POINT 20 5 85 
X,Y OF POINT 21 8 97 
X,Y OF POINT 22 10 91 
X,Y OF POIMT 23 8 80 
COEFFICIENT OF CORRELATION = .578775 
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TABLE A-23 
LINEAR CORRELATION COEFFICIENT 
LAWSON SUBSET-THIRD VERSION vs. 1985 REGENTS EXAM 
RAW SCORE 1985 REGENTS EXAM 
X,Y OF POINT 1 < 
-· 
812) 
X,Y OF POINT 2 5 84 
X,Y OF POINT < 
-· 
4 912) 
X,Y OF POINT 4 4 84 
X,Y OF POINT 5 Lt. 88 
X,Y OF POINT 5 5 91 
X,Y OF POINT 7 5 87 
X,Y OF POINT 8 2 7'"' ..::.. 
X, y OF POINT 9 ...,. 89 ._:1 
X, y OF POINT 10 4 51 
X, y OF POINT 1 l. < 
-· 
73 
X,Y OF POINT 12 5 75 
X,Y OF POINT 1-:0· ,.:, 5 93 
X,Y OF POINT iL~ L~ 92 
X,Y OF POINT 15 4 57 
X, y OF POINT 15 4 57 
X,Y OF POINT 17 3 8(2) 
X,Y OF POINT 18 4 75 
X,Y OF POINT 19 4 73 
X,Y OF POINT 212) 4 85 
X,Y OF POINT 21 5 97 
X,Y OF POINT 22 5 91 
X,Y OF POINT .-,7 .Jf- • ..:, 5 80 
X,Y OF POINT 24 4 1 (Z)IZ) 
X,Y OF POINT 25 4 81 
X,Y OF POINT 25 5 75 
X,Y OF POINT 27 < 712) 
·-· 
X,Y OF POINT 28 2 T-· .::. 
X, y OF POINT 29 3 O'"• w..::.. 
X,Y OF POINT 31Zl 2 53 
X,Y OF POINT 31 4 8< ~· 
X,Y OF POINT 32 4 85 
X, y OF POINT 33 - 4 79 
X,Y OF POINT 3Lt. 4 88 
X,Y OF POINT 35 3 57 
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TABLE A-23 (Continued) 
X,Y OF POINT 35 < ·-· 75 
X,Y OF POINT 37 3 58 
X,Y OF POINT 38 c:- 93 ..J 
X,Y OF POINT 39 4 77 
X, y OF POINT lt.0 3 75 
X,Y OF POINT 4:1. ..,.. 95 ... ) 
X,Y OF POINT 4·-::, ~. 2 7~, ..::. 
X,Y OF POINT 4-· .-, 74 .. ~. ..::. 
X,Y OF POINT Mi ~. ..::. 56 
X,Y OF POINT 45 4 
n~, 
o..::. 
X,Y OF POINT 45 4 71 
X,Y OF POINT l.l-7 4 -93 
X,Y OF POINT 48 5 95 
X,Y OF POINT 49 -..) 87 
COEFFICIENT OF CORRELATION = .471383 
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This fifteen-item test has been developed and validated by Anton 
L(Ili}son., Journal of Research in Science Teaching) 15(1)., 11-24., 1978. \ 
Administmtion of the test requires appm~a-tu.s like that described in the ·1 
instrv.ctions . Details of the apparatus are not critical., however., 
because it is never used by the subjects but merely serves to illustrate 
the questions. Procedures for each test item are described below and are 
followed i'TilTlediate ly by the material to be included in the students' 
answer booklets. Also given is the answer key. The item titles and 
spaces for answers and explanations should be assembled into booklets of 
' ' one or -two items per page., but omitting the answer key., of course . 
''Example 11 will be done by the class as a whole to introduce the s tudents J 
I 
the test procedure and the somewhat unusual form of the responses required . 
.. 
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I . GENERAL TESTING PROCEDURES 
1. Students should be seated with empty seats between them 
if possible. 
2. Pass out one test booklet to each student. 
3. Provide the students with a general introduction to the 
test by explain -
ing that the test consists of a number of demonstration item
s that lead 
to problems. Solution of the problems involves reasoning or
 problem-
solving strategies that are useful in solving problems in a 
variety of 
areas. The test will provide information about how familiar
 you are 
with these strategies. Explain that some of the ltems are 
very easy 
and some quite difficult. Few students would be expected to
 get them 
all correct, Indeed, there may be a number of correct solut
ions to 
some of the items. 
4. Have the students fill in the information on the top right-hand corn
er of 
the test booklet and then read the directions. 
5, Explain that they will be . progressing through the items as a c
lass, This 
means that some students ~ay finish some i terns before others
 and wi 11 have 
to be patient until all (or nearly a ll) of the other students have finishe
d 
before going on to the next item. · 
6. Do the Example Item, 11The Balancing Beam
11 with the class (see directions 
below). Have one student volunte~r his answer and his explanation. Ex-
plain to the class that their exp lanations need not be lengt
hy but they 
should be complete. In this case, a complete explanation wo
uld be: 11The 
weights are the same so the lengths . should also be the same.
11 
_ G1ve the 
students time to write down their explanations and proceed t
o Item l. 
7. After demonstrating Item 1, give the students time to select an ans
wer and 
justify their selection. Proceed to · Item 2 when all but a few students 
have completed Item 1. You will have to use your own judgment about 
pacing as you progress through the rest of the items. You 
must go quickly 
enough so that the fast students do not become too impatien
t but you must 
go slowly enough so that the slower students have ample opp
ortunity to 
respond, The entire test normally takes 75 to 90 minutes of c
lass time 
in one long session or two shorter sessions. 
8 . It is important that the students understand the situati
ons and the ques-
tions as best as they can, For this reason, you may need to
 repeat or 
rephrase certain questions and items of information for cert
ain students . 
This is proper but care must be taken not to provide hints 
as to the cor-
rect solution. 
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ta . SPECIFIC 'TESTING PROCEDURES . FOR . EACH · ITEM 
Example : "The Balancing Beam11 
Materials: balance beam 
2 10-unit hanging weights 
Directions: Sh™ the students the balance beam and th.e two 10-unit hangi_ng 
weights . Point out the equally spaced marks along the lengih of 
the beam and how the beam balances 1 ike a teeter totter when no 
Ask: 
weights are hung on it. Hang a 10-unit weight on one side of 
th~ beam at the 7th mark. 
· 
Where should the other 10-unit weight be hung to make th.e beam 
ba 1 ance? 
··ttem 1: "Pieces of Clay" 
Materials: 2 balls of_clay of equal size, s.h.ape, and we_ighL 
1 balance beam 
2 balance pans 
Direct 1ons: Show the studenti the two balls of clay. · Point out that they 
are the same size and shape. Demonstrate that they weigh tb.e 
same by placing th.em in th.e balance pans hung equal distances 
from the fulcrum of the balance beam. Remo.Ve the balls of clay 
from the pans and flatten one of them i_nto a 11 pancake shape. 11 
Ask: Does . the pancake shape piece weigh more now? Do th.e two 
pieces weigh the same? or Does the bal 1 we_igh more? 
· · 1teril 2 :: 11Metal We_ights 11 
Materi2] s: 2 metal weights of equal volume but different weight (18 and 
55 grams). 
2 25-ml graduated cylinders partially filled with colored water 1 ba 1 ance beam 
2 balance pans 
Directions: Show the students the metal weights. Point out that they are 
Ask: 
equal in height and in thickness • . Place them on the pans of 
the balance beam to demonstrate their unequal weights. Point 
out the cylinders filled with equal amounts of c·olored water. 
Slowly 10'.Jer the lighter weight into one of the cylinders. Note 
the rise in water level. · 
If the heavier weight were lowered into the other cylinder, 
would the water level rise higher, the same, or lower than it 
did in the cylinder wlth. the l_ight weight? 
-2-
Item 3: 11Plastic Cylinders 111 
Materials: 1 wide plastic cylinder 
1 narrow plastic cylinder 
l jar of colored water 
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Directions: Shaw the students the two plastic cylinders. Point out the dif-ferent diameters and the equally spaced marks along the front of 
each. Pour water from the jar into the wide cylinder up to the 4th mark. Pour that water into the narrow cylinder and note that the water rises to the 6th mark. Tell the students to make a 
record of this information. Pour the water from the narrow cyl-inder into the jar. Pour water from the jar into the wide cyl-inder up to the 6th mark. 
Ask: How high would this water rise if it were poured into the nar-
row cylinder? 
·item 4: 11Plastic Cylinders 2 11 
Materials: Same as for Item 3 
Directions: Start with empty cylinders. Pour water from the jar up to the 11th mark in the narrow cyl i_nder. 
Ask: How high would this water rise if it were poured into the wide 
cylinder? 
· ·item 5: 11The Pendulum 1 s Le_ngth11 
Katerials: 3 strings numbered 1 , 2 , 3 suspended from a single support. Strings #1 and #3 are of equal length, strin·g #2 is longer. 2 5-unit weights hung at the end of stri.ngs #2 and #3. 1 10-unit weight hung at the end of string #1. 
Directions: ShCM the students the three strings and the weights. Attach the weights to the proper strings an~ explain that this makes three pendulums (just three strings with weights attached to their 
ends). Point out that pen~ulum #1 and #3 ar~ the same length 
while pendulum #2 is longer. Point out that pendulum #2 ~nd #3 have the same weight, but that pendulum #1 has a heavier 
weight. Swing one ~f the pendulums and count out loud each time the weight swings back to the release point. Point out that the pendulum seems to take about one second per swing. 
Ask: Suppose you wanted to do an experiment to find out if changing the length of a pendulum changed the amount of time it takes· to swing back and forth. Which pendulum or pendulums would you use for the experiment? 
-3-
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Item 6 : · "The Pendulum 1 s Weight 11 
Hateri als: 
Ask : 
Same as for lteril 5 
Suppose you wanted to do an experiment to find out if changing 
the weight on the end of the string changed the amount of time 
the pendulum takes to swing back and forth. Which pendulum or 
pendulums would you use for the e xperiment? 
· item 7: "The Balancing Beam 111 
Materials : balance beam 
10-unit hanging weight 
5-unit hangin.g weight 
Directions: Sh°"" the students the balance beam and the two hanging weights. 
Hang the 10-unit weight 7 marks out from the fulc.runi on o·ne side 
of the beam • . Point out that th.e 10-unit weight is ha.ngi .ng at 7 
marks from the center. 
Ask: Hhere would you ha.ng the ,5-unit we.ight to make the beam balance? 
Item 8: 11The Balancing Beam 211 
Mater i a Is: balance beam 
15-unit hanging weight 
10-unit ha.ng(ng we:ight 
Directions: Sh™ the students the balance beam and the two hanging weights. 
Hang the 15- unit weight 4 marks out from the fulc.rum on one side 
of the beam. Point. out that the 15-unit weight is hanging at 4 
marks from the center . 
Ask: Where would you hang the 10-unit weight to make the beam balance? 
· I tern 9: "The Spheres l 11 
Materials: 1 ramp 
1 target sphere 
1 heavy sphere 
l 1 i ght sphere 
Directions: Sh°"" the ramp to the students. Point out that there are three 
spheres. One sphere is call~d the target sphere because it sits 
-4-
Ask: 
at the bottom of the ramp and gets h_it by the other spheres 
that· are rolled down the ramp . The other spheres (a heavy 
95 
and a 1 ight one) are rolled from one of two positions - a low 
position half way up the ramp or a high position at ·the top of 
the ramp. 
Point out the low and high positions on the ramp and demonstrate 
how the spheres roll · down the ramp, hit the target sphere, and 
cause it to move a certain measurable distance up the other side 
of the ramp. 
Tell the students that you will describe one half of an ex-
periment with the spheres and the ramp and they wi 11 have to 
tell you ha,.., to complete the experiment. Have the students 
imagine an experiment . in which the 1 ight sphere was released 
from the low position, rolled down the ramp, hit and propelled 
the target sphere up the other side of the ramp. 
Which sphere would you now release from the high positi.on to 
find out if the place - a sphere is released from makes a di_ffer--
ence in how far the ta_rget_ goes? 
· · ttem ·10: 11The Spheres 211 
Materials: 1 ramp 
l light target sphere 
1 h·eavy target sphere 
1 sphere ialled Metal A 
l _sphere cal led Metal B 
Directions: ' Point out the light and heavy target.spheres c1nd Metal A and 
Metal B. Tell the students that you will demonstrate an experi-
ment and then ask them a questi.on about the experj_rnent . 
Ask: 
Place the heavy target sphere at the bottom of the ramp. Hold 
Metal A at the high position on the ramp. Tell the students to 
imagine that Metal A rolls down the ramp and hits the heavy tar-
get and that the target moves a certain distance up the other 
side of the ramp (do not actually release Metal A). Now place 
the 1 ight target sphere at the bottom of the ramp. Hold Metal B 
at the high position on the ramp. Point out that this is the 
same position that Metal A was released from. Tell the students 
to imagine that Metal B rolls down the ramp and hits the light 
target and that the target moves a certain distance up the other 
s1de of the ramp (do ~ot actually release Metal B). 
Tell the students that when this experiment was actually done, 
Metal B hit its target farther than Metal A hit its target. 
Does this experirrent prove that Metal B can hit a target farther 
than Metal A can? 
Note: Do not tell the students anything about the relative 
weights of Metal A and B. 
-5-
I te rn l l : ''The Me tal Box" 96 
Mater i als : met a l box wi t h fou r switches , a black button , and a light bulb on it 
Directions : Point out the box , the switches , the light bulb and the black button . Point out that the switches are identified by four 
colors so that their is a "yellow switch , " a "blue switch," 
a "red switch , " and a "green switch . '' The switches can be flipped into either an 11 up position" or a "down position . " If the correct . switch or switches are flipped into the up po-
sition , and the black button is pushed , the bulb will light . 
Cover the switches and flip the blue and green switches into the up position . Push the button to show the students that the bulb will, in fact , light if the correct switch or switches 
are flipped . Your may need to flip other switches up and down 
again to assure that the students are not clued as the correct 
combination . Flip all switches back to the doi,,.m position and 
uncover them. 
Explain t hat the objective of this puzzle is to discover wbich 
switch or sw i tches must be flipped to make the light turn on. To do this the~ ~buld . actually need to use the b~x , but since there i s only one box, they can only i ndica t e how t hey would go about flipping switches to find out . 
Show them how to use the symbols y , b , r, g , and th e s paces l abe led "Your Record" on their booklets by doing the example. Flip switch y (the yellow switch), push the bl ack button, and 
note that the light remains off. 
Explain that on each try 
flipped does not matter . 
trial so they should not 
the order in which the switches are 
For in s tance y , r and r,y are ~the same 
write down both . 
· - i t em 12 : "The Shopping Center" 
Ma t e rials : 4 pic t ures of stores - a Barber Shop (B) 
a Discount Store (D) 
a Grocery Store (G) 
a Coffee Shop (C) 
Directions: Read the problem outloud. Show the students the four stores. 
Ask: 
Arrange them in the following way -- B D G C. Show them that this order corresponds to that indicated on the first line in the booklet. This me ans that the Barber Shop is in the first 
store location on the left , the Discount Store is in the second 
store location, the Grocery Store is in the third store loca -tion, and the Coffee Shop is in the fourth store location on 
the dght. 
Now write all other possible ways 
ranged, one arrangement per l i.ne . 
li~es in your b;oklet . 
- 6-
that the stores could bear-
Note ~hat th e re are extra 
It em 13 : "The Squares" 
Materials : 1 cloth sack 
3 yellow wooden squares 
3 red wooden squares 
Directions: Show the students the sack and the 3 yellow and 3 red wooden 
squares . Point out that each square is identical in size and 
shape. Place all the squares into the sack. Shake them up. 
Reach into the sack and select one piece (the first that you 
touch). Have the students imagine that you are going to pull 
this piece out of the sack . 
Ask : What are the chances of pulling out a red square on the first 
try? 
Item 14: "Squares and Diamonds 111 
Materials: 1 cloth sack 
3 red wooden squares 
4 yellow wooden · squares 
5 blue wooden squares 
4 red wooden diamonds 
2 yellow wooden diamonds 
3 blue wooden diamonds 
97 
Directions: Sh0vv the students the cloth sack and the square and diamond shaped 
pieces. Point oui that all of the square shaped pieces are iden -
tical in size and shape as -a re the di amend shaped pieces . Pl ace 
al 1 of the pieces into the sack . Shake them up . Reach into the 
sack and select one piece (the first that you touch) . Have the 
students imagine that you are g~ing to pull this piece out of the 
sack . 
Ask: What are the chances of pulling out a red piece on the first try? 
ltem 15: 11 Squa res and Diamonds 211 
.Materials: Same as for · 1tem · 14 
Directions: Shake up the pieces once again. Reach in and .select one piece 
( the first that you touch) . Have the students imagine that you 
are going to pull this piece out of the sack. 
Ask : What are the chances of pulling out a red diamond or a blue 
diamond on the first try? · 
-7-
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1. Each item is scored either co r rect or incorrect . Total test scores , there-fore, may range from Oto 15. Scores of 0-5 reflect concrete operational performance on the test . Scores of 6- 11 reflect transitional performance 
and scores of 12-15 reflect formal operational performance . 
2. To grade each item; compare the student answers and explanations to those 
shown on the ANSWER KEY. An item is correct only if the correct box is 
checked and an adequate explanation is provided . 
-8-
. · ortettions 
fJ i)rf'C J-f j\J ~ U,_1 t:. i(. i<. c. 1 99 
---------------
Ye.:ir 
Sex · 
----------------
School 
Grade Date 
For each of the items below a situation wil 1 be demonstrated, Each demon -
stration \,1ill lead to a question or questions for ~-Jhich there are a number of 
possible answers. For each item you are to check the box of the best answer 
and explain your choice in the space provided, 
··Example· Item: 11The Balancing Beami• 
D Mark 3 
fRJ Hark 7 
D -Hark 8 
D Hark 10 
Please explain your choice. 
/ · 
£q u..o./ we i5f) +s. ShDufJ 
e1ua.. { ol i s-fo~ri ce .s 
· ... · .. 
··J.tem·l: "Pieces of Clay 11 
. D The pancake vJe i ghs more. 
f29 The pieces h'e_i gh the same. 
D The ball weighs more. 
Please explain your choice. 
1Y'v1>Y\ 
I pluc~J c.t oe 
+-~ c--e" fer. 
- 2-
Item 2 : 11Metal - Weight ....:._11~~~~ 
D 
D 
~ 
The water will rise to u higher level. 
. 
The water will rise to a lrnver level. 
The water wilJ rise to the same level. 
Please explain your choice . 
Th~ rv, e-bJ v.J€ i j ~ f S Q~ 
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I so +Ae'J will d. isplt.c·e 
Wv.i-€1"~ 
C-(.r..., OUPiTS 
Item 3: "Plastic Cylinders ]" 
The water will rise to Mark: 
D 7 
0 8 
~ 9 
0 10 
0 other 
C There is no way of predicting. 
PJc.)se expl.Jin your choice. 
.. 
4- b ~b-+e s~~+s de f""lbf L, "- II"(, ~ 
-- -b >( t..t.5~ ·+~is Mef\~a -+c be em.i s ~ d e 0:'rl~ 
C.c rrect .. Ah!J ind I ca.t;~n of 4Y · =- ~<;, ? r'i) f' b r n if.-\ "1.. J Y"G... h(,. 
~c.."\ C. "1. cl j +i "t' 
x - 9 y- E' G. 5 Q"V'\ '°"1 J IS CJ K. - .) 
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Item~ : "Plastic Cylinde rs 2" 
The water will rise to Mark : 
D 5 1/3 D 8 1/3 
·o 5 2/3 D 8 1/2 
I)] 7 1/3 D 9 
D 7 1 /2 D other 
_D 8 D There ls no way of predict i ng . 
Please explain your choice. (" 
4- z x 
-
- - - - -
-~ 3 \ l 
fo~ 
-
. -~44-
').. to!t 
- ~ .,._ 
X - 7-1. 3 . 
· ··i t em 5: 1t"fhe Pendulum's Le_ngth." 
Which pendulum or pendulums would you use for the experi~~nt? 
D 1 and 2 
D 1 and 3 
~ 2 and 3 
D 1 , 2 , and 3 
D 2 only 
Please explain your choice . 
'ive.-.7-A ,;,j i r- ~ S &1>1<. 'G>'xC -ep+ ~ l~n5tt. 
..50 'J(j~ +--e fl 
cl i ffer-en c.e, 
102 
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I tern 6: 11The Pendulum's Weight'' 
Which pendu1um or pendulums would you use for the 
D 
experiment? 
and 2 
~ 1 and 3 
D 2 and 3 
D 1, 2, and 3 
D 3 only 
Pl~ase explain your choice. 
f..ve,,.;rft..,:-,5 is fJ.e SU."1e . excep+ w-e/5 hf 
50 ycrv.. CCi.r'\ +e(I i'f ()-Jei.5~f n,,..~/ct:f ~ 
:·-a; f[ere,, ce. 
··Item 7.· ''Th 8 1 e a anc i_ng Beam ]'t · 
Where would you hang the 5- unit . h we,g t to make the beam balance? 
D 
·o 
between Mark 3 and 4 
Hark 7 
Hark 12 
Hark 14 
D at the end 
Please explain your choice~ 
J;i4{f "fke 
. 
. 
w:ei 5'1t .Sb ,t sJ-iu ... A..ld Ifs 
fvJrce ~ di sfenc-e 
, _ 
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Item 8: ''The Balc:incing Beam 211 
Where would you hang the 10- unit weight to make the beam balance? 
D Mark 5 
~ Mark 6 
. D betv1een Mark 6 and 7 
--o Hark 7 
D 
D 
D 
D 
Hark 8 
Hark 9 
Hark 10 
Hark 17 
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Please expl~in your choice. 
--1he. 10-v.riif weI5hf 
VJt=i jJ.if 
1 
5o tf MLA.J+ 
J s ~ rdS of+~ I S- b.M1°1 
~ -p /{A. (-f'd 3. ' X .r u.) 
*"'" 
c,w{-' ~ ;( l/ ~ (,, 
z _ - -- - -
No{t~ Tf 4. s1i..~ EAfeS +4 -fur~'-\.14: w,x ci, = W1-" clt. -\o _ 
Sc\~ t4 ~~bk-.., ~if cloe.s ~C)-t ,"'l.d.icc..tt +'~ '-'.5<- cf- ~rv-.cJ.. 
.X:.e.~~<l'.\ii-oi:,. TN. t-~""" s~()~tc.1 be dnie p~&. ~~ c~ri dw-~4-ici,., . 
· · I tern · 9 ; 11The Sp he res l " 
• Wh.ich sp!iere would you release fr~m the high position to find out 
tf the place a sphere is released from makes a d·1fference 
the target goes? in how far 
D the heavy sphere 
(X] the light sphere 
· Explain your choice. 
·. ·. 
Sin ce -f1-e. / i 5ht s pl;-ere wc..s r! leu..red ~ 1H<-
[ (f'tfJ p 65 \ f,· ~ 
1 
{ j- WO CA. { cJ 6. / S C h (.( ~ 
~ 
re /-c,.s-ed.. ~ ~ "ij'-i po~;hM 
-~ 
hR. 
(j/" -e.lsr:. y~ 
cCJVltl. Y\of- +et/. If wov'.(d be. -~V\ l,( ., -fc< I;. +est. 
ct 04 
-6--
. I tern 10: IIThe Spheres 211 
Does this experiment Metal A can? prove that Metal B can hit a target farther than 
·Dyes 
gj no 
.D need more information 
Please expl~in y ·- · h ·. ·. --
0 OU r C O I ce. 
: 11'-e. 5phere s 
w-e i 5 1'1 s s (> 1(/\,t 
'1,·f- ~rjeA-S of cl; {Fere-, f 
C4n ~ --kl/ D .-,yf.,,;,:) a. boeJt-
. ·-. ' 
··-f.4 ·.·. ~o Me~S ,;:-:-· 
-7- 105 
· I tern 11 : "The Metal Oox 11 
The objective of this puzzle is to discover which switch or switches 
must be flipped to make the light turn on . 
Example: 
ON OFF 
l.· (/;/ / ' 
. ·.·. ~·.· . ·. ·. ·_· d .. ... .. ... ..... ·.-·. ·.· ·. ·:·.··:·.··:·.··.··.··.··:·.··:·.··:.·.··:·.··.··.····  
Your Record: 
1 ~ .. L-1,..... u----
2~ . .. 
--~-------
3. · · · 0 
4. · · · ~r- -
5 ~ .. . ¥Jt-;r. c'---· ---
6 ~ l-".i . h (~·-----
7-~~/ 
V - {),--· --
8. !"' t~ t- 7,......,_------
r' Cf., 
. ' . . 
9. 
~ L/ -- ------
] 0. /, (;:;, .. 
- . ---'-:r7/·· ·--
1L 
12. · 
13. 
· 14. 
15. 
16. 
17. 
18. 
19. 
20. 
1-J o-\-~ : Tk c c.r,--·-.b; "c .. :n UV\ J 
~.iY., b 
~,r Cy ;, :; () 
0 I b_,0c_ 
-VJ "d 
r b c,, I l ,,... 
7 .I 0 
-0 .C_ ,b, C•_,-)_ ;; .7 () 
.J.... C..o; rec....,, • l~C'.VC. \N'\U 5-\- DC- c... l \ 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29 . 
30. 
y - yellow switch 
b -. blue S\v itch 
r - red switch 
g 
-
green svii tch 
--
·-
.. 
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Item 12 : "The Shopping Ccntcr 11 
In a new SHOPPING CENTER, 4 store locations are going to be opened on the 
ground level . 
A BARBER SHOP, a DISCOUNT STORE , a GROCERY STORE, and a COFFEE SHOP want 
to rr.ove in there. Each one of the stores cc:in choose any one of the 4 locations . 
\.Jri tc ALL THE POSSIBLE 'v!AYS that the stores can occupy the 4 1 oca ti ons. \fr i te 
on the lines below the letter B for BARBER SHOP, the letter D for DISCOUNT 
STORE, the letter G for GROCERY STORE, and the letter C for COFFEE SHOP. 
·· ·BDGC 
· ···1)DCG 
· ···BGCD· 
···-ss·oc· 
-. -GC Go ·-
·-···BcDG _  
· · ·DBbC· 
· ··DBCG· 
· ··DGCG 
· ·· DG8,G 
· · -DCG- .B 
-· · oc-s6 · 
~()1MI.A.to.'f1~$ 
·rN l'"C Ml! .. ) Jr 
···G·BCD 
·· GBDC 
·· ·GDCB 
- · :·.6 D 61C 
··GC·8D 
·· ·GC·DG 
I 
Y\ t>T 
-· ·-c- (Jc;,D .. 
· · C [3 DG 
· · ·CGGD 
···C&·D6 
· ·CD ·()s 
··c:0G£3 
G."'°' ho 
-9-
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Item · 13 : " Trie--Squares 11 
Three yellow squares and three red squares arc put into a sack . 
\./hat ore the chances of pul 1 ing out a red square on the first try? 
D out of D 2 out of 6 
[ill out of 2 D 4 out of 6 
.o 1 out of 3 D 3 out of 3 
·D 1 out of 6 D other 
Please explain your choice . 
3 6{- -/'1 {o S~Vi.u.~S (!.),er e reJ. . "X. 
·?; I .. /7-6 
·-1teml4: "Squares and Diamonds 111 
Three red squares, four yellatt squares, and five blue squares are put 
tnt6 a sack. Four red diamonds, two yellow diamonds, and three blue 
diamonds are put into the same sack. \~hat are the chances of pull i_ng out 
a red piece on the first try? 
D out of D out of 21 
D 1 out of 2 . [ill 7 out of 21 
!ill out of 3 D out of 7 
D out of 4 D other 
Please explain your choice. 
7 er(- -/1-e. ZI . v-c.d p 1eces ~re 
~I ~ 3 
·- I 0- 108 
· 1tc:1 15 : 11Squares and Diamonds 211 
Three red squares , four yell0v1 squares, and five blue squares are put 
into a sack. Four red diamonds, two yellm·1 diamonds, and three: blue 
dJa;ronds arc put into the same sack. ~/hat are the chances of pulling out 
a red diamond or a blue diamond on the first try? 
D 1 out of 1 
D out of 2 
~ l out of 3 
D 1 out of Ii 
Please explain your choice. 
1 · red -J- 3 
:· -· d.; c.."'I"\. 0~1 d.s 
7 ou.+ 
·.·:-
bl lA.-e. 
<Sf 7., /. or 
D 8 out of 21 
D 9 out of 21 
D other 
7 r-ecl Or b/u-e 
Uov...{J.. . b._e 
Appendix C 
Toledo Placement Examination Form 1981 , 
Part I, General Mathematics 
110 
[lJRU:TIOli): Each Hem in this examination co n:;ists of a qu est ion or an incomplete statement wtiicn is 
f ollowed by four possible choices . On the Answer Sheet blacken , with a soft lead .pencil, {not a ball point 
pen), the one answer that best answers the qu esti on or completes the statement. Do not write or make any 
i;::.a rks on this booklet. 
There is only one correct answer to each question. Any question with' more than one answer will not be 
counted . . Your score will be the total number of correct answers; therefore, it is to your advantage to 
answer every question. 
1. ·· Solve for b: bx 5 
{ l) 5x (3) X 
'5" · .': 
(2) 5 - X ( 4) . . 5 . 
-
X 
. 2. Express exponentially: 3;-;:;-; 
l 
3. 
~-
c1 > ex ~Y? (3) {x + yr:3 
(2) (x + y) 3 
-2 Solve for h: r 
(1) r2 - 2g- , · 
2 
(2) !__ 2g 
2gh 
3 · 3 (4) X + y 
_{3) ~ 
r 
(4) r~ 
Find the Yeciprocal of ~y 
{l) J_ 
4x 
(2) ~ 
. x 
- (3) x2 
16 y2 
{ 4) 4xy 
5 • . Solve for . x: 
(l) 3y3 - 2 
(2) 3y3 
~ 
(3) oi 
(4) ·3·;;3 
2 
6. Reduce to a ro~un denominator: 
l l 
a b 
(1) a - b 
(2) b - a 
(3) ,a. - b 
aE, •. 
"(4)b-a 
al) 
PART I 
GENERAL MATHEMATICS 
P<'lge 3 
7. Solve for b: a - b = c - d 
{l) C - d - a 
(2) a + C d 
(3) a - C + d 
: (4)a-c-d 
8. Find the numerical value for x: 
9. 
l D. 
11. 
X = ( 6 X l 02 ) ( 3 X l 03 ) 
(4 X 104 ) 
(1) 4.5 
(2). 45 
Solve for y: Y... = · ~ · 
. a Y 
(l) lab 
(2)/f 
Solve for x: 
(1) a 
C 
(2) C 
a 
Solve for v: 
(1) J.i2 _ u2 
<2> Ii-- ~-;i 
C = a 
X 
( 3) 450 
( 4) 4500 
(3) b 
-
a 
{ 4) ab 
(3) ac 
(4) a - C 
w2 
(3) (w - u)(w + u 
( 4) u - ~/ 
12. Combine: f - (f - g) 
{ l) 2f g . 
(2) 2f + g 
(3) g 
( 4) -g 
Go on to the nr. xt page. 
13. S1mpl ify ~ 
a 
( l ) 4 (3) 4a 2 
(2) (4) * 
14. The sum of 9.30 x 10- 2 and 8.3 x ,o- 3 is 
(1) 1.013 X 10-l 
(2) 1.01:¥ X 10-5 
( 3) 17. 60 X 10- 5 
( 4) l , 7 60 X ·10- l 
15. Evaluate K if log10 K = 25 . 
16. 
(1) 0. 2500 
(2) 25 
(3) l X 1025 
(4) 10 X 1025 
The density (d) of a liquid is defined 
as the weight (w) of liquid per unit 
volume (v). Express this definition in equation fonn. 
( l ) 
(2) 
V w=cr 
d = ~ 
w 
(3) 
(4) 
d WV 
d = .".".. 
V 
17. The volume of t he larg1fr of two beakers· is 10 units greater than 3 times that of the smaller. Express the volume · of the · l arg er beaker if that of th e smaller beaker i s repre sented by x. 
( l) l Ox + 3 ( 3) X + 30 
(2) 3x + 10 (4) 30x 
Page 4 
18. 
111 I 
If a fixed quantity of a gas has its pressure increased, the ratio of its ne 
volume v2 to the original volume v1 is 
equal to the inverse ratio of the 
corresponding pressures P2 and P1-, the 
temperature T remaining constant. in equation fonn. 
Expr 
19. The ideal gas law may be written PV = nR 
where n = *. Express the value of M. 
( l ) 
(2) 
(3) 
(4) 
M = RT gPV 
M = PV 
gRT 
M = ~ 
20. A certain crucible weighs g gr ams which is 6 grams mo re than t he weight of its lid. Express the weight of the crucible 
and lid together. 
(1) 2g - 6 
(2) g + 6 
( 3) 2g + 6 
(4) g - 6 
Go on to the next pa ge. 
